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IBHIBITOES Of DIPBPTIDm. PEETIDHSB IV 

The present invention relates to compounds which inhibit dipeptidyl peptidase IV 
(DPP-W)acUvity,,processes,or.hdrpreparation.pharn«enticalcomposi.ionsc™t^^^^^ 

5 thetn as the acUve ingredient, methods for thetteattnent of diseasestates associa^wtth DPP- 
Wactivity.to theiruse as medicaments andto their useinthe manufacture ofmedrcatncnts 
fo, use in .ho inhibition of DPP-IV in wann-blooded animals such as humans, toparttcdar 
.his invention relates to compounds usefulfor the t^aonent of diabetes meffiu« in warm- 
hlooded animals such as humans, moreparticularly to the use of these compounds in the 

10 manufacture of medicaments for use intetreaunentof diabetes mellitus in warm-blooded 

animals such as humans. 

DPP-IVisaserineprotease(oundta,u^outti.ebody.whichdegrade.andregula.es 

Ute activity of several regulatory peptides inn™nincludiBgglucagon.liltepeptid.l(GlP-lX 

0LJ-2GHEH (growth hormone releasinghormonOandGIP (glucagonin.eractingpept.de). 

15 GLP-l'isapepttdehonnonewhdchis,eleasedftomtheintes.inaltrac.wallintothe 

hloodstieaminresponsetoamealandstionglyinfluencespos.-prandia,glucoseme.boUsm. 

AS post-prandial ^ucose levels rise. GIP-1 acts dir^tly on pancreatic ^^^^^T' 
lnlr!lease.andal.promo.newins»linMosynti,esis. Simultaneously CHP^^^ 
gastricemptying.,urti.ersuppresaingmeal-rela.edHseinplasmag.ucose.«^^^^^ 
,0(Kachman,:.e.al,(1997),Z«.»/»S^.4.,205-21UNauc..M.A.etal.(m^^^^^ 
p«ia,39,1546-1553;GutiuatUILetal,(1994),D^r«C.«,17,1039- 
KachmanJ.etal, (1996) 45. 152^1530)tha,GIP-ladministi.tione.^ 

.bcutaneouslyorbyintravenousinmsionimprovesglucosetolerancemdrabcticj^^^ 
however daily administration of GLP-lisnotgenerallyconsideredtobeadestrablefonn of 

OTP-WdegradesGLP-lcirculatinginthebloodstreamandinhibittonofDPP-IV 
^tivity causes an increase h-mehalfUfe, andtitereforeactivity.otGLP-l. Additionally DPP- 
WinhLtorshaveh«,eficialeffec.sonpancreaticfailure:R.belU.etaU(2001)D« 
44 A192.738)describedhowti,eDPP-IVinhibitorv^epyrroUdide(VP)prom„ted 
3„di*rentiati onofnewbetaceUsin60%panc..atec.omisedrats.™,admimsti^^^^ 
DPP-Winhibitor shouldresul. in prolongation of endogenous OlP-lactivttyandthus 
p„.entiallyinachnicallysignifica„tlowetingofdiabetichyper^ycemi.ADPP-IV.nh.brtor 
maypotentiallybe useful for the prevention, delay ortreatinen. of Type2(non-insulm 
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dependent) diabetes memtus. m..v™2 
NovelDPP-IVinhibi.o..havcb«ndeacribedmthe.itManya«2 

vl ^derivaUve^withasignfflcantrangeofsubstttuentsbondedtothenng 
c„0hd.„esdenv uves w. J^^^ 

rj^ural^olavatietvof— 

Others contain pyrrolidine, pipenoi t- wn 03/000181 and WO 

,Hering carbon atoms other tiiancyanogroupsCseefor example WO03/000181 

03/000180). ....^danewstructoralclassofDPP-IVinhibitors. 
We have surpnsmgly found a new stcuciur 

Accordingly.the present invenUonprovidesacompound of formula a) 
orapharmaceutically-acceptable salt thereof. 




Ar- 

a) 

15 

wherein 



l.p.en,>.a-,— «id.l..3,4o,5s™ups.depende„«y-^ 
*°"'Knsselec..dfto„MoXl«Uop.i<-an,snb.Utute<.wi.hl-5ha>o), 
^ a-6C)a*0Ky (optionaU, subs.im.ed «ith l-5haIo) andcyano; 

is selected from hydrogen, (l-6C)aUcyi, (.j o^; y ^ 

25 \, ' ' .(WOalkylOCO(l-6C)alkyl, 
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-(l-6C)alkylCON-(ii(l-6C)alkyl. -(l-6C)alkylCONHARl, 
-(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylN-di(l-6C)alkyl , -(l-6C)alkylNHARl, 
-(l-6C)alkylNH(HETl), -(l-6C)aIkylNHS02(l-6C)alkyl, -(l-6C)alkylS02NH(l-6C)alkyl, 
-(l-6C)alkylS02 (l-6C)alkyl, -S02(l-6C)alkyl and -(l-6C)alkylS02N-di(l-6C)alkyl; 
5 or 

R' and may together with the nitrogen to which they are attached form a ring 
defined by HETl or HETS; wherein a ring comprising and is optionally substituted by 
1 or 2 substituents independently selected from halo, (l-6C)alkyl, halo(l-6C)alkyl, (1- 
6C)alkoxy, cyano, carboxy, carboxy(l-6C)atkyl, -C0(l-6C)alkyl, -C02(l-6C)alkyl, (1- 
10 6C)alkylamino, di-(l-6C)alkylamino, -NHCO(l-6C)alkyl, -CONH(l-6C)alkyI, -CONdi-(l- 
6C)alkyl and HETl; 

R' andR"* are independently selected from hydrogen, (l-6C)alkyl, (3-8C)cycloalkyl, 
(3-8C)cycloalkenyl, (5-12C)bicycloalkyl, -(l-6C)alkyl(3-8C)cycloalkyl, 
-(l-6C)alkyl(3-8C)cycloalkenyl, ARl, AR2, HETl. HET2. -(l-6C)alkylARl, -(1- 
15 6C)alkylAR2, -(I-6C)alkylHETl, and -(l-6C)alkylHET2; or 

r' and R'^ together form a ring as defined by (3-8C)cycIoalkyl, AR2, HETl or HET2; 

R^, R^, R' and are independently selected from hydrogen and (l-6C)alkyl; 
wherein any (l-6C)alkyl group within any definition of R\ R^, R^ R'^, R^, R^, R'' or R* is 
optionally substituted by 1 or 2 substituents independently selected from hydroxy and fluoro; 
20 wherein any (3-8C)cycloalkyl, (3-8C)cycloalkenyl, (5-12C)bicycloalkyl or 

(6-12C)tricycloalkyl within any definition of R^, r' or R* is optionally substituted; 

ARl is optionally substituted phenyl; 

AR2 is an optionally substituted 8-, 9- or 10-membered, unsaturated, partially or fully 
saturated bicyclic carbocylic ring; 

25 HETl is an optionally substituted 3-, 4-, 5- or 6-membered, unsaturated, partially or 

fully saturated monocyclic heterocyclyl ring containing up to four heteroatoms independently 
selected from O, N and S (but not containing any O-O, O-S or S-S bonds), linked via a ring 
carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised, and wherein any 
available carbon, sulfur or nitrogen atom may be oxidised; 

30 HET2 is an optionally substituted 8-, 9- or 10-membered, unsaturated, partially or 

fully saturated bicyclic heterocyclyl ring containing up to four heteroatoms independently 
selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and linked via a 
ring carbon atom in either of the rings comprising the bicyclic system; 
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HET3 is an N-linked saturated bicyclic or tricyclic ring system, containing up to 12 
ring atoms including the linking nitrogen atom; 

wherein suitable optional substituents on (3-8C)cycloalkyl , (5-12C)bicycIoalkyl, 
(6-12C)tricycloalkyl, ARl, AR2, HETl and HET2 are 1, 2, 3, 4 or 5 substituents 
5 independently selected from phenyl (optionally substituted with halo, trifluoromethyl, (1- 
4C)alkyl or (l-4C)alkoxy)), halo, (l-6C)allcyl, halo(l-6C)alkyl, dihalo(l-6C)alkyl, 
trifluoromethyl, (l-6C)alkoxy, carboxy(l-6C)alkyl, carboxy(l-6C)aIkoxy, hydroxy, amino, 
(l-6C)alkylamino, di(l-6C)alkylamino, -CONH2, -C0NH(l-6C)alkyl, -C0Ndi(l-6C)alkyl, - 
NHC0(l-6C)alkyl, -S02(l-6C)alkyl, -S(0)2NH2, -S02NH(l-6C)alkyl, -S02Ndi(l-6C)alkyl 
10 and-NHS02(l-6C)alkyl. 

A further embodiment of the invention conxprises a compound of the formula (I) or a 
pharmaceutically acceptable salt thereof wherein: 

At is phenyl optionally substituted with 1, 2, 3, 4 or 5 groups independently selected 

15 fromR^; 

R'is selected from halo, (l-6C)alkyl (optionally substituted with 1-5 halo), 
(l-6C)alkoxy (optionally substituted with 1-5 halo) and cyano; 
r' is selected from hydrogen and (l-6C)alkyl; 

R^ is selected from hydrogen, (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl, 
20 (6-12C)tricycloalkyl, ARl.EETl, -(l-6C)alkylARl, 

-(l-6C)alkylAR2, -(l-6C)alkyI(3-8C)cycloalkyl, -(l-6C)alkylHETl, -(l-6C)alkylHET2, 

-(l-6C)alkylC02(l-6C)alkyl, -(l-6C)alkylC02(3-8C)cycloalkyl, 

-(l-6C)alkyIC02ARl, -(l-6C)alkylC02HETl, -(l-6C)alkylOCO(l-6C)alkyl, 

-(l-6C)alkylOCO(3-8C)cycloalkyl, -(l-6C)alkylOCOARl, -(l-6C)alkylOCOHETl, 
25 -(l-6C)alkylCO(l-6C)alkyl, -(l-6C)alkylCO(3-8C)cycloalkyl, 

-(l-6C)alkylCOARl, -(l-6C)alkylC0HETl, -(l-6C)alkylNHCO(l-6C)alkyl, 
-(l-6C)alkylNHCO(3-8C)cycloalkyl, -(l-6C)alkylNHCO ARl , 

-(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylCONH(3-8C)cycloalkyl, 

-(l-6C)alkylCON-di(l-6C)alkyl, -(l-6C)alkylC0NHARl , 
30 -(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylN-di(l-6C)alkyl , -(l-6C)alkylNHARl, 

-(l-6C)alkylNH(HETl), -(l-6C)alkylNHS02(l-6C)alkyl, -(l-6C)alkylS02NH(l-6C)alkyl, 

and -(l-6C)alkylS02N-di(l-6C)alkyl; 

or 
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andR^ may together With the nitrogen to Which they are attachedforma ring 
definedby HETl; whereinaring comprising and R^ is optionally substituted by 1 or2 
substituentsindependentlyselectedfromhalo.(1.6C)alkyl.halo(1.6C)alkyUl-^^^^^^^ 
cyanocarboxy.carboxy(l-6C)alkyl,-CO(l-6C)alkyl,-^0^^^ 
5 di-(l-6C)alkylamino,-NHCO(l-6C)alkyl,-CONH(l^^^^^^^^ 

HETl; 

r3 and R* are independently selected from hydrogen, (l-6C)alkyl, 
-(l-6C)alkyl(3-8C)cycloalkyl. .(l-6C)alkyl(3-8C)cycloalkenyl, -(l-6C)alkylARl, 
.(l-6C)alkylAR2, -(l-6C)alkylHEri. and -(l-6C)alkylHET2; or 
LO R3andR^togetherformaringasdefmedby(3-8C)cycloalkyl,AR2,HETlorHEr2; 

r\ R^ R"' and R« are independently selected from hydrogen and (l-6C)alkyl; 
ARl is optionally substituted phenyl; 

AR2 is an opUonally substituKd 8-, 9- or lO-memb^d, unsamrated, partially or folly 
saturated bicyclic carbocylic ring; 
15 HBTl is an optionaUy substituted 3-, 4-, 5- or 6-m«nb«ed. unsamrated, parUaU, or 

Mly satiated monocyclic hetm^yolylriugcontainingupto four hete.oa.on. independently 
selected from 0,NandS(butnotcon.aininga.y 0-0. 0-S or S-Sbonds),linked™a,mg 
o,rt«.atom,oraringnitrogen atom if tl,eringis not thereby quMerrdsed, and wherein any 

available carbon, sulfur or nittogen atom may be oxidised; 
20 HBO is an optionally substituted 8-, 9- or 10-men>bered, unsaturated, partially or 

fiaUy saturated bicycUcheterocyolyl ring c<«.aimng up tofourheteroatomsindependentiy 
solectedfromCNandSO-utnotcontaitung any or S-S bonds), and linked «aa 

ringcarbonatomineitheroftheringscomprisiiigthebicyeUcsystem; 

wherein suitable optional substttuents on ARl. AR2,HEriandHBK are 1.2.3.4or 

25 5s«bstituen.sindependentiyselec.edfromhdo.(l-6C)alkyl,halo(l-6C)alkyl, 

dihalo(l-6C)alkyl,tiifluoromethyl.(l-6C)altay.carbo.y(l-6C)alM,=«*oxy{l-6CMte^^ 
,,droxy.amino.(l-6C)alkylamino.di(l-6C)alkylamino.-C»NH.,-COOT(l-6C)alk^ 
.CONdi(l-6C)alkyl.-mCO(l-6C)alkyl. .S(0).NHa, -S0zNH(l-6C)alkyl. -SO.Ndi(l- 

6C)alkyl and -NHSOzd-COalkyl. 
30 Fcrtheavoidanceofdoubtitistobeunderstoodthatwhereinthisspecificationa 

g„„p is qualified by •hereinbefore defined' or 'defined hereinbefore- the said group 
encompasses the first occurring and bmadest definition as »eU as e«h and all of the 

particular definitions for that group. 
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It is to be understood that where substituents contain two substituents on an alkyl 
chain, in which both axe linked by a heteroatom (for example two alkoxy substituents), then 
these two substituents are not substituents on the same carbon atom of the alkyl chain. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 
5 groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. An analogous convention applies to other generic terms. Unless otherwise 
stated the term "alkyl" advantageously refers to chains with 1-6 carbon atoms, preferably 1-4 
carbon atoms. 

In this specification the term "alkoxy" means an alkyl group as defined hereinbefore 
10 linked to an oxygen atom. 

It is to be understood that optional substituents on any group may be attached to any 
available atom as appropriate unless otherwise specified, including heteroatoms provided that 
they are not thereby quatemised. 

Within this specification composite terms are used to describe groups conaprising more that 
15 one functionality such as — (l-6C)alkylNHS02(l-6C)alkyl. Such terms are to be interpreted in 
accordance with the meaning which is understood by a person skilled in the art for each 
component part. For example -(l-6)alkylNHS02(l-6C)alkyl includes 
-methylaminosulphonylmethyl, -methylaminosulphonylethyl, -ethylaminosulphonylmethyl, 
and -propylaminosulphonylbutyl. 
20 Where optional substituents are chosen from "0, 1, 2 or 3" groups it is to be understood that 
this definition includes all substituents being chosen from one of the specified groups or the 
substituents being chosen from two or more of the specified groups. An analogous 
convention applies to substituents chose from "0, 1 or 2" groups, "0 or 1" groups and "1 or 2" 
groups. 

25 Substituents may be present at any suitable position on, for example, an alkyl group. 

Therefore, hydroxy substitiJted (l-6C)alkyl includes hydroxymethyl, 1-hydroxyethyl, 
2-hydroxyethyl and 3-hydroxypropyl. 

Examples of (l-4C)aIkyl include methyl, ethyl, propyl and isopropyl; examples of 
30 (l-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl, 1-2- 

dimethylpropyl and hexyl; examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl; examples of (3-8C)cycloalkenyl include cyclopropenyl, 
cyclobutenyl, cyclopentenyl and cyclohexenyl; examples of (5-12C)bicycloalkyl include 
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norbomyl, decalinyl (bicyclo[4,4,0]decyl (cis and trans), bicyclo[5,3,0]decyl and hydrindanyl 
(bicyclo[4,3,0]nonyl); examples of (6-12)tricycloalkyl include adamantyl 
(tricyclo[3,3,l,l]decyl), homoadamantyl (tricyclo[4,3,l,l]undecyl) and isomers of 
perhydrophenanthrene; examples of -(l-6C)alkyl(3-8C)cycloalkyl include -(l-4C)alkyl(3- 

5 6C)cycloalkyl, such as cyclopropylmethyl, cyclopropylethyl, cyclopropylpropyl, 

cyclopropylbutyl, cyclobutylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylpropyl 
and cyclohexylbutyl; examples of -(l-6C)alkyl(3-8C)cycloalkenyl include -(l-4C)alkyl(3- 
6C)cycloalkenyl, such as cyclopropenylmethyl, cyclopropenylethyl, cyclopropenylpropyl, 
cyclopropenylbutyl, cyclobutenylmethyl, cyclopentenylethyl, cyclohexenylmethyl and 

10 cyclohexadienylmethyl; examples of (l-6C)alkoxy include methoxy, ethoxy, propoxy, 
isopropoxy, tert-butoxy and pentoxy; examples of halo are chloro, bromo, fluoro and iodo; 
examples of halo(l-6C)alkyl include fluoroethyl and fluoromethyl; examples of dihalo(l- 
5C)alkyI include difluoromethyl, 1,2-difluoroethyl and 1,1-difluoroethyl; examples of 
hydroxy(l-6C)alkyl include hydroxy methyl, 1-hydroxyethyl, 2-hydroxyethyl and 3- 

15 hydroxybutyl; examples of carboxy(l-6C)alkyl include carboxymethyl, 1-carboxyethyl, 2- 
carboxyethyl, 2-carboxypropyl and 3-carboxypropyl; examples of carboxy(l-6C)alkoxy 
include carboxymethoxy, l-carboxyethoxy, 2-carboxyethoxy, 2-carboxypropoxy and 3- 
carboxypropoxyl; examples of (l-6C)alkylaniino include methylamino, ethylamino and 
propylamino; examples of di-((l-6Qalkyl)amino include dimethylamino, N-ethyl-N- 

20 methylamino, diethylamino, N-methyl-N-propylamino and di-isopropylamino; examples of - 
C0(l-6C)alkyl include -C0(l-4C)alkyl such as methylcarbonyl, ethylcarbonyl, 
propylcaibonyl, iso-propylcarbonyl and tert-butylcarbonyl; examples of -C02(l-6C)alkyI 
include -C02(l-4C)aIky] such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso- 
piopoxycarbonyl and tert-butoxycarbonyl; examples of -NHC0(l-6C)alkyl include - 

25 NHC0(l-4C)alkyl such as methylcarbonylamino, ethylcarbonylamino, propylcarbonylamino, 
iso-propyicarbonylamino and tert-butylcarbonylamino; examples of -CONH(l-6C)alkyl 
include -C0NH(l-4C)alkyl such as methylaminocarbonyl, ethylaminocarbonyl, 
propylaminocarbonyl, iso-propylaminocarbonyl and tert-butylaminocarbonyl; examples of - 
C0Ndi(l-6C)alkyl include -C0Ndi(l-4C)alkyl such as dimethylaminocarbonyl, N-methyl- 

30 N-ethylaminocarbonyl, diethylaminocarbonyl, N-methyl-N-propylaminocarbonyl and di- 
isopropylaminocarbonyl; examples of -S02NH(l-6C)alkyl include -S02NH(l-4C)alkyl such 
as methylaminosulfonyl, ethylaminosulfonyl, propylaminosulfonyl, iso-propylaminosulfonyl 
and tert-butylaminosulfonyl; examples of -S02Ndi(l-6C)aIkyl include -S02Ndi(l-4C)alkyl 
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such as dimethylaminosulfonyl, N-methyl-N-ethylaminosulfonyl, diethylaminosulfonyl, N- 
methyl-N-propylaminosulfonyl and di-isopropylaminosulfonyl; examples of-NHS02(l- 
6C)alkyl include -NHS02(l-4C)alkyl such as methylsulfonylamino, ethylsulfonylamino, 
propylsulfonylamino, iso-propylsulfonylamino and tert-butylsulfonylamino; 
5 examples of -(l-6C)alkylCO(l-6C)alkyI include -(l-4C)alkylCO(l-4C)alkyl such as 
methylcarbonylmethyl, methylcarbonylbutyl, ethylcarbonymethyl, propylcarbonylbutyl, iso- 
propylcarbonylmethyl and tert-butylcarbonylmethyl; examples of -(l-6C)aIkylCO(3- 
8C)cycloalkyl include -(l-4C)alkylCO(3-6C)cycloalkyl such as cyclopropylcarbonylmethyl, 
cyclopropylcarbonylbutyl, cyclobutylcarbonyraethyl, cyclopentylcarbonylbutyl, 

10 cyclohexylcarbonylmethyl and cyclohexylcarbonylmethyl; examples of -(1- 
6C)alkylOCO(l-6C)alkyl include -(l-4C)alkylOCO(l-4C)alkyl such as 
methylcarbonyloxymethyl, methylcarbonyloxybutyl, e&ylcarbonyloxymethyl, 
propylcarbonyloxybutyl, iso-propylcarbonyloxymethyl and tert-butylcarbonyloxymethyl; 
examples of -(l-6C)alkyIOCO(3-8C)cycloalkyl include -(l-4C)alkylOCO(3-6C)alkyI such 

15 as cyclopropylcarbonyloxymethyl, cyclopropylcarbonyloxybutyl, 

cyclobutylcarbonyloxymethyl, cyclopentylcarbonyloxybutyl, cyclohexylcarbonyloxymethyl 
and cyclohexylcarbonyloxymethyl; examples of -(l-60alkylC02(l-6C)aIkyl include -(1- 
4C)alkylC02(l-4C)alkyl such as methoxycarbonylmethyl, methyoxycarbonylbutyl, 
ethoxycarbonylmethyl, propoxycaibonylmethyl, iso-propoxycarbonylmethyl and tert- 

20 butoxycarbonylmethyl; examples of -(l-6C)alkylC02(3-8C)cycloalkyl include -(1- 
4C)alkylC02(3-6C)cycloalkyl such as cyclopropyloxycarbonylmethyl, 
cyclopropyloxycaibonylbutyl, cyclobutyloxycaibonylmethyl , cyclopentyloxycarbonylmethyl, 
cyclohexyloxycarbonylmethyl and cyclohexy;oxycarbonylmethyl; examples of -(1- 
6C)alkyl]SHCO(l-6C)alkyl include -(l-4C)alkylNHC0(l-4C)alkyl such as 

25 methylcarbonylaminomethyl, methylcarbonylaminopropyl, ethylcarbonylaminomethyl, 
propylcarbonylaminomethyl, iso-propylcarbonylaminomethyl and tert- 
butylcarbonylaminomethyl; examples of -(l-6C)aIkylNHCO(3-8C)cycloaIkyI include -(1- 
4C)alkylNHCO(3-6C)cycloalkyl such as cyclopropylcarbonylaminomethyl, 
cyclopropylcarbonylaminopropyl, cyclobutylcarbonylaminomethyl, 

30 cyclopentylcarbonylaminomethyl, cyclohexylcarbonylaminomethyl and 

cyclohexylcarbonylaminoethyl; examples of -(l-6C)alkylCONH(l-6C)aIkyl include -(1- 
4C)alkylCONH(l-4C)alkyl such as methylaminocarbonylmethyl, 

methylaminocarbonylpropyl, ethylaminocarbonylmethyl, propylaminocaii)onylmethyl, iso- 
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propylaminocarbonylmethyl and tert-butylaminocarbonylmethyl; examples of -(1- 
6C)alkylCONdi(l-6C)alkyl include -(l-4C)alkylCONdi(l-4C)alkyl such as 
dimethylaminocarbonylmethyl, dimethylaminocarbonylpropyl, N-methyl-N- 
ethylaminocarbonylmethyl, diethylaminocarbonylmethyl, N-methyl-N- 

5 propylaminocarbonylmethyl and di-isopropylaminocarbonylmethyl; examples of -(1- 
6C)alkylCONH(3-8C)cycloalkyl include -(l-4C)alkylCONH(3-6C)cycloalkyl such as 
cyclopropylaminocarbonylmethyl, cyclopropylaminocarbonylpropyl, 
cyclobutylaminocarbonylmethyl, cyclopentylaminocarbonylmethyl, 
cyclohexylarainocarbonylmethyl and cyclohexylaminocarbonylethyl; examples of -(1- 

10 6C)alkylNH(l-6C)alkyl include -(l-4C)alkylNH(l-4C)alkyl such as methylaminomethyl, 
methylaminopropyl, ethylaminomethyl, propylaminomethyl, iso-propylaminomethyl and tert- 
butylaminomethyl; examples of -(l-6C)alkylNdi(l-6C)alkyl include -(l-4C)alkylNdi(l- 
4C)alkyl such as dimethylaminomethyl, dimethylaminopropyl, N-methyl-N- 
ethylaminomethyl, diethylaminometiiyl, N-methyl-N-propylaminomethyl and di- 

1 5 isopropylaminomethyl; examples of -(l-(»C)alkylS02NH(l-6C)alkyl include -(1- 
4C)alkylS02NH(l-4C)alkyl such as methylaminosulfonylmethyl, 
methylaminosulfonylpropyl, ethylaminosulfonylmethyl, propylaminosulfonylmethyl, iso- 
propylaminosulfonylmethyl and tert-butylaminosulfonylmethyl; examples of -(1- 
6C)alkylS02Ndi(l-6C)alkyl include -(l-4C)alkylS02Ndi(l-4C)alkyl such as 

20 dimethylaminosulfonylmethyl, dimethylaminosulfonylpropyl, N-methyl-N- 
ethylaminosulfonylmethyl, diethylaminosulfonylmethyl, N-methyl-N- 
propylaminosulfonylmethyl and di-isopropylaminosulfonylmethyl; examples of -<1- 
6C)alkylNHS02(l-6C)alkyl include -(l-4C)alkylNHS02(l-4C)alkyl such as 
methylsulfonylaminomethyl.raethylsulfonylaminopropyl, ethylsulfonylaminomethyl, 

25 propylsulfonylaminomethyl, iso-propylsulfonylaminomethyl and tert- 

butylsulfonylaminomethyl; examples of -(l-6C)alkylS02(l-6C)alkyl include -(1- 
4C)alkylS02(l-4C)alkyl such as methylsulfonyhnethyl, methylsulfonylpropyl, 
ethylsulfonylmethyl, propylsulfonylmethyl, iso-propylsulfonylmethyl and tert- 
butylsulfonylmethyl; examples of -S02(l-6C)alkyl include S02(l-4C)alkyl such as 
30 methylsulfoTiylethylsulfonyl, propyl, iso-propylsulfonyl and tert-butylsulfonyl. 

Examples of -(l-6C)alkylARl include (each example being optionally substituted) 
benzyl, phenylethyl and phenylbutyl. Examples of -(l-6C)alkylCOARl include (each 
example being optionally substituted) phenylcarbonylmethyl, phenylcarbonylethyl. 
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phenylcarbonylpropyl and phenylcarbonylbutyl. Examples of -(l-6C)alkylC02ARl include 
(each example being optionally substituted) phenoxycarbonylmethyl, phenoxycarbonylethyl, 
phenoxycarbonylpropyl and phenoxycarbonylbutyl. Examples of -(l-6C)alkylOCOARl 
include (each example being optionally substituted) phenylcarbonyloxymethyl, 
5 phenylcarbonyloxyethyl, phenylcarbonyloxypropyl and phenylcarbonyloxybutyl. Examples of 
-(l-6C)alkyINHC0ARl include (each example being optionally substituted) 
phenylcarbonylaminomethyl, phenylcarbonylaminoethyl, phenylcarbonylaminopropyl and 
phenylcarbonylaminobutyl. Examples of -(l-6C)alkylCONHARl include (each example 
being optionally substituted) phenylaminocarbonylmethyl, phenylaminocarbonylethyl, 

10 phenylaminocarbonylpropyl and phenylaminocarbonylbutyl. Examples of -(1- 

6C)aIkylNHARl include (each example being optionally substituted) phenylaminomethyl, 
phenylaminoethyl, phenylaminopropyl and phenylaminobutyl. 

Particular values for AR2 include, for example, naphthyl, indanyl, indenyl, 
dihydronaphthyl and 1 ,2,3,4-tetrahydronaphthyl. 

15 Examples of -(l-6C)alkyLAR2 include (each example being optionally substituted) 

naphthylmethyl, naphthylethyl, indanylraethyl, indanylethyl, indanylpropyl, indanylbutyl, 
indenylmethyl, indenylethyl, dihydronaphthylmethyl, dihydronaphthylpropyl and 1,2,3,4- 
tetrahydronaphthylmethyl. 

Particular values for HETl include, for example (each example being optionally 

20 substituted) furyl, pyrrolyl, thiophenyl (thienyl), pyrazolyl, imidazolyl, pyridyl, pyrimidyl, 
pyrazinyl, pyridazinyl, 1,2,3-triazinyl, 1,2,4-trazinyl, 1,3,5-trazinyl, 1,2,3- &. 1,2,4-triazolyl, 
tetrazolyl, oxazolyl, isoxazolyl, oxazinyl, oxadiazolyl, thiazolyl, isothiazolyl, 1,2,4- and 1,3,4- 
thiadiazolyl, oxazoline, thiazoline, dihydropyrrolyl (especially 2,5-dihydropyrrol-4-yl), 
tetrahydropyridyl (especially l,2,5,6-tetrahydropyrid-4-yl), tetrahydrofuranyl, 

25 tetrahydrothienyl, 1-oxotetrahydrothienyl, 1,1-dioxotetrahydrothienyl, pyrrolidinyl, 2- 
oxopyrrolidinyl, oxazolidine, thiazolidine, morpholinyl, thiomorpholinyl, piperazinyl, 
imidazolyl, piperidyl, 2-oxopiperidyl, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, l,3-dioxan-5-yl and 
l,4-dioxan-2-yl. 

Further particular values for HETl include (each value being optionally substituted) 
30 furyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 
1,2,3- & 1,2,4-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxazinyl, oxadiazolyl, thiazolyl, 
isothiazolyl, 1,2,4- and 1,3,4-thiadiazolyl, oxazoline, thiazoline, piperazinyl and imidazolyl. 
Further particular values for HETl include (each value being optionally substituted) 
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dihydropyrrolyl (especially 2,5-dihydropyrrol-4-yI), tetrahydropyridyl (especially 1,2,5,6- 
tetrahydropyrid-4-yl), tetrahydrofuranyl, tetrahydrothienyl, l-oxotetrahydrothienyl, 1,1- 
dioxotetrahydrothienyl, pyrrolidinyl, oxazolidine, thiazolidine, morpholinyl, thiomorphoiinyl, 
piperidyl, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, l,3-dioxan-5-yl and l,4-dioxan-2-yl. 
5 Further particular values for HETl include (each value being optionally substituted) 

furyl, thiophenyl, pyridyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, tetrahydrofuranyl, 
tetrahydrothienyl, l-oxotetrahydrothienyl, 1,1-dioxotetrahydrothienyl, pyrrolidinyl, 2- 
oxopynolidinyl, morpholinyl, thiomorphoiinyl, piperazinyl, piperidyl and 2-oxopiperidyl. 
Further particular values for HETl include (each value being optionally substituted) 
10 furyl, thiophenyl, pyridyl, thiazolyl, tetrahydrothienyl, l-oxotetrahydrothienyl, 1,1- 
dioxotetrahydrothienyl, pyrrolidinyl, 2-oxopyrrolidinyI, morpholinyl, thiomorphoiinyl, and 
piperidyl. 

Further particular values for HETl include (each value being optionally substituted) 
furyl, thiophenyl, pyridyl, thiazolyl, 1,1-dioxotetrahydrothienyl, pyrrolidinyl, 2- 

15 oxopyrrolidinyl, morpholinyl and piperidyl. 

It will be appreciated that, when and together with the nitrogen to which they 
are attached form a ring HETl, the ring HETl must be one which allows the ring to be linked 
through a nitrogen atom to the carbonyl group to which it is attached and which when linked 
the nitrogen atom is not quatemised. Suitable values within the particular values for HETl 

20 set out herein include, for example, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, 
dihydropyrrolyl, tetrahydropyrrolyl, pyrrolidinyl, 2-oxopyrrolidinyl, oxazolidinyl, 
thiazolidinyl, morpholinyl, thiomorphoiinyl, piperazinyl, piperidyl or 2-oxopiperidyl. 

Examples of -(l-6C)alkylHETl include any one of the above particular values for 
HETl attached to any value of (l-6C)alkyl, and thus includes for example (optionally 

25 substituted) pyridylmethyl, pyridylethyl, pyridylpropyl, pyridylbutyl and pyridylhexyl. 

Examples of -(l-6C)alkylC0HETl include any one of the above particular values for 
HETl attached through a carbonyl group to any value of (l-6C)alkyl, and thus includes for 
example (optionally substituted) pyridylcarbonylmethyl, pyridylcarbonylethyl, 
pyridylcarbonylpropyl, pyridylcarbonylbutyl and pyridylcarbonylhexyl. 

30 Examples of -(l-6C)alkylC02HETl include any one of the above particular values 

for HETl attached through an oxycarbonyl group to any value of (l-6C)alkyl, and thus 
includes for example (optionally substituted) pyridyloxycarbonylmethyl, 
pyridyloxycarbonylethyl, pyridyloxycarbonylpropyl, pyridyloxycarbonylbutyl and 
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pyridyloxycarbonylhexyl. 

Examples of -(l-6C)alkylOCOHETl include any one of the above particular values 
for HETl attached through an carboxy group to any value of (l-6C)alkyl, and thus includes 
for example (optionally substituted) pyridylcarboxymethyl, pyiidylcarboxyethyl, 

5 pyridylcarboxypropyl. pyridylcarboxybutyl and pyridylcarboxyhexyl. 

Examples of -(l-6C)alkylNH(HETl) include any one of the above particular values 
for HETl attached through an amino group to any value of (l-6C)alkyl, and thus includes for 
example (optionally substituted) pyridylaminomethyl, pyridylaminoethyl, 
pyridylaminopropyl, pyridylaminobutyl and pyridylaminohexyl. 

10 Particular values for HET2 include for example indole, benzofuranyl, 

benzothiophenyl, benzimidazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl, 
benzisoxazolyl, quinoUnyl, isoquinolinyl, quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl, 
indolinyl, 1,2,3,4-tetrahydroquinolinyl, 2,3-dihydrobenzofuranyl, chromanyl, isochromanyl, 
2,3-dihydrobenzthiazolyl, 2,3-dihydrobenzimidazolyl, benzodioxolanyl, purinyl and 

15 naphthyridinyl. 

Further particular values for HET2 include for example, indole, benzofuranyl, 
benzothiophenyl, quinolinyl and isoquinolinyl. 

Further particular examples of HET2 include bicyclic heteroaryl ring systems with at 
least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
20 sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pyrrolo[l,2-a]pynolyl, pyrrolo[2,l-b]thiazolyl, lH-imidazo[l,2-a]pyrrolyl, 
lH-imidazo[l ,2-a]imidazolyl, lH,3H-pynoloIl ,2-c]oxazolyl, lH-imidazo[l,5-a]pyirolyl, 
pyrroIo[l,2-b]isoxazolyl, imidazo[5,l-b]thiazolyl, imidazo[2,l-b]thiazolyl, indolizinyl, 
imidazo[l,2-a]pyridyl, imidazo[l,5-a]pyridyl, pyrazolo[l,5-a]pyridyl, 
25 pyrrolo[l,2-b]pyridazinyl, pyn:olo[l,2-c]pyrimidinyl, pyrrolo[l,2-a]pyrazinyl, 
pyrrolo[l,2-a]pyrimidinyl, pyrido[2,l-c]-s-triazolyl, s-triazole[l,5-a]pyridyl, 
imidazo[1.2-c]pyrimidinyl, imidazo[l,2-alpyrazinyl. imidazo[l,2-a]pyrimidinyl, 
imidazo[l,5-a]pyrazinyl,imidazo[l,5-a]pyrimidinyl, imidazo[l,2-b]-pyridazinyl, 
s-triazolo[4,3-a]pyrimidinyl, imidazo[5,l-b]oxazolyl andimidazo[2,l-b]oxazolyl. Other 
30 specific examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazinyI, 
[3H]-oxazolo[3,4-a]pyridyl. [6H]-pyrrolo[2,l-c]oxazinyl and pyrido[2,l-c][l,4]oxazinyl. 
Other specific examples of 5/5- bicyclic ring systems are imidazooxazolyl or 
imidazothiazolyl, in particular imidazo[5,l-b]thiazolyl, imidazo[2,l-b]thiazolyl, 
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imidazo[5,l-b]oxazolyl or iinida2o[2,l-b]oxazolyl. 

Examples of -(1.6C)alkylHET2 include any one of the above particular values for 
HET2 attached to any value of (l-6C)alkyl, and thus includes for example (optionally 
substituted) indolylmethyl, indolylethyl, indolylpropyl, indolylbutyl and indoylhexyl. 
5 Thenomenclatureusedisthatfoundin,forexample,"HeterocyclicCompounds(Systems 
with bridgehead nitrogen)^W.L.Mosbyanterscience Publishers Inc.,NewYork),1961,Parts 

Partlcoler values for HET3 include, tor example, indolyl, beuiimidazolyl, mdohnyl, 
1 2 3 4-tetrahydroquinolyl, 2,3-dih,drotUazolyl, 2,3-dihydrobenzimidazolyl and purinyl. 
10 "' Particularvalue.foroptioualaubstttuent»o„ARl,AR2,HBTlandHEna«l,2,3, 
4or5.ubsamentsindepe„d=„flyaclec«t«.m.y..o,halo,(l-«C)aIkyl,halo{l-«C)alkyl. 
dihalo(l-6C)alkyl. trifluoro^ethyl, (l-6C)alkoxy. oaAoxy(l-«C)alkyl, carboxy(l^)a!koxy, 
hydroxy,a»uno,(l-6C)alkylanuno,di(l-6C)a.kylami„o,-COm,^ONH(WW^ 
^0Ndi(I-6C)alkyl, -NHC0(l-6C)alkyl. -S(0).NHa, -S0^(l-60alkyl, -SWdi(l- 
15 6C)aU:yl,-NHSO.(l-6C)amyl.-CO(l-6C)alky..-CO.(l-6C)alkyla„d^CO(l-6C)alkyl 

Furfterpardcular values for optional substttuenta on AM, AR2,HEri andHET2 are 
1 2or3 subsd.uenBindependentiyselec«dfiomoyano.halo,(l-6C)alkyl,halo(l-6C)alkyl, 
dlhalod-^Oalkyl, Mfl«or„me*yl, (l-6C)alkoxy, oarboxy(l-4C)alkyl, cart,oxy(l-6C)alkoxy, 
hydroxy,a™no,(l-6C)alkylann„o,-CONH.^NH(l-6C)alkyl.-CONdi(l-6C)a,kyl,- 

20 NHC0(l-6C)alkyl, -S(OHNH., ^(WH(l-6C)alkyl, -NHS0,(l-6C)alkyl. 

FurtherparUoularvaluesforopao™1a»b.«mentaonARl,AR2.HETlandHmare 
lor2subs.taents independently selec«dfromcyano,halo.roett.yl.efl.yl,fluo,on«ftyl, 
<a,u„romeU,yl,chloro™.hyl,«fluorome<hyl,methoxy,carboxymemyl,ea.boxym«^^^ 
,ydroxy.a»ino.meMamino,emylan.n„.-CONH„^ONHMe, -NHCOMe, -S(0)^., 

25 _S02NHMeand-NHS02Me. 

FurtherparticularvaluesforoptionalsubstituentsonARl.AR2,HETlandHEnare 

1 or 2 substituents independently selected from cyano, fluoro, chloro. methyl, ethyl, 
fluoromethyl, difluoromethyl. chloromethyl. trifluoromethyl. methoxy. carboxymethyl, 
carboxymethoxy, hydroxy, -CONH2 and -3(0)^2. 
30 If not stated elsewhere, suitable optional substituents for a particular group are those 

as stated for similar groups herein. 

A compound of formula (1) may form stable acid or basic salts, and in such cases 
^nistration of a compound as a sdt may be appropriate, and pharmaceudcany acceptable 
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salts may be made by conventional methods such as those described following. 

Suitable pharmaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, tosylate, a-glycerophosphate, fumarate, hydrochloride, citrate, maleate, 
tartrate and (less preferably) hydrobromide. Also suitable are salts formed with phosphoric 
5 and sulfuric acid. In another aspect suitable salts are base salts such as an alkali metal salt for 
example sodium, an alkaline earth metal salt for example calcium or magnesium, an organic 
amine salt for example triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, 
procaine, dibenzylamine, N,N-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl 
d-glucamine and amino acids such as lysine. There may be more than one cation or anion 
10 depending on the number of charged functions and the valency of the cations or anions. A 
preferred pharmaceutically-acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not. 

Within the present invention it is to be understood that a compound of the formula (I) 
15 or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which inhibits DPP-IV 
activity and is not to be limited merely to any one tautomeric form utilised within the 
formulae drawings. 

20 It will be appreciated by those skilled in the art that certain compounds of formula (I) 

contain asymmetrically substituted carbon and/or sulphur atoms, and accordingly may exist 
in, and be isolated in, optically-active and racemic forms. Some compounds may exhibit 
polymorphism. It is to be understood that the present invention encompasses any racemic, 
optically-active, polymorphic or stereoisomeric form, or mixtures thereof, which form 

25 possesses properties useful in the inhibition of DPP-IV activity, it being well known in the art 
how to prepare optically- active forms (for example, by resolution of the racemic form by 
recrystallization techniques, by synthesis from optically-active starting materials, by chiral 
synthesis, by enzymatic resolution, by biotransformation, or by chromatographic separation 
using a chiral stationary phase) and how to determine efficacy for the inhibition of DPP-IV 

30 activity by the standard tests described hereinafter. Generally compounds having the (R)- 
configuration at the carbon atom bearing and R"* are preferred. 

It is also to be understood that certain compounds of the formula (I) and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
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be understood that the invention encompasses all such solvated forms which inhibit DPP-IV 
activity. 

As stated before, we have discovered a range of compounds that have good DPP-IV 
inhibitory activity. They have good physical and/or pharmacokinetic properties in general. 
5 The following compounds possess preferred pharmaceutical and/or physical and/or 
pharmacokinetic properties. 

Particular aspects of the invention comprise a compound of formula (I), or a 
pharmaceutically-acceptable salt thereof, wherein the substituents Ar, to and other 
substituents mentioned above have values defined hereinbefore, or any of the following 
10 values (which may be used where appropriate with any of the definitions and embodiments 
disclosed hereinbefore or hereinafter): 

In one embodiment of the invention are provided compounds of formula (I), in an 
alternative embodiment are provided pharmaceutically-acceptable salts of compounds of 
formula (I). 

15 Particular values of variable groups are as follows. Such values may be used where 
appropriate with any of the other values, definitions, claims or embodiments defined 
hereinbefore or hereinafter. 

1) At is unsubstituted phenyl 

2) At is phenyl substituted with 1 group 

20 3) Ar is phenyl substituted with 2 groups independently selected from 

4) At is phenyl substituted with 4 groups independently selected from R' 

5) R' is halo, preferably fluoro 

6) R^ is (1 -6C)alkyl (optionally substituted with 1-5 halo), for example (l-4C)alkyl 
(optionally substituted with 1-5 halo), such as methyl, fluoromethyl, difluoromethyl or 

25 trifluoromethyl 

7) r' is (l-6C)alkoxy (optionally substitiited witii 1-5 halo), for example (l-4C)alkoxy 
(optionally substituted with 1-5 halo), such as methoxy, fluoromethoxy, difluoromethxoy or 
trifluoromethoxy 

8) R'iscyano 
30 9) r' is hydrogen 

10) R' is (l-6C)alkyl, for example (l-4C)alkyl, such as methyl 

1 1) R^ is hydrogen or methyl 

12) R^ is hydrogen 
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13) 


is hydrogen or methyl 




14) 


is hydrogen 




15) 


R^ is hydrogen or methyl 




16) 


is hydrogen 




5 17) 


R* is hydrogen or methyl 




18) 


R^ is hydrogen 




19) 


R^ and R'^ together form a ring as defined by AR2, HETl or HET2 


20) 


R^ and R'^ together form a ring a 


s defined by AR2 


21) 


R'' and R'^ together form a ring a 


s defined by HETl 


10 22) 


R^ and R'* together form a ring a 


s defined by HET2 


23) 


R^ and R* are independently sell 


scted from hydrogen, (l-6C)alkyl, 



-(l-6C)alkyl(3-8C)cycloalkyl, -(l-6C)alkyI(3-8C)cycloalkenyl, -(l-6C)alkylARl, 
-(l-6C)alkylAR2, -(l-6C)alkylHETl and -(l-6C)alkylHET2 
24) B? is hydrogen and R'^ is -(l-6C)alkylARl such as benzyl 
15 25) R^ is hydrogen and R" is -(l-6C)alkylAR2 

26) R^ is hydrogen and R'' is -(l-6C)alkylHETl 

27) R^ is hydrogen and R'' is -(l-6C)alkylHET2 

28) R^ is (l-6C)alkyl, such as (l-4C)alkyl, for example methyl and R* is selected from 
-(l-6C)alkyl(3-8C)cycloalkyl, -(l-6C)alkyl(3-8C)cycloalkenyl, -(l-6C)alkylARl , 

20 -(l-6C)alkylAR2, -(l-6C)alkylHETl and -(l-6C)alkylHET2 

29) R^ is hydrogen and R'^ is selected from -(1 -6C)alkyl(3-8C)cycloalkyl, 
-(l-6C)alkyl(3-8C)cycloalkenyl, -(l-6C)alkylARl, -(l-6C)alkylAR2, -(l-6C)alkylHETl 
and -(l-6C)alkylHET2 

30) R^ is hydrogen and R^ is a (3-8C)cycloalkyl, (5-12C)bicycIoalkyl, 

25 (6-12C)tricycIoalkyI ring or a ring defined by HETl ; wherein a ring comprising R^ and R^ is 
optionally substituted by 1 or 2 substituents independently selected from halo, (l-6C)alkyl, 
halo(l-6C)alkyl, (l-6C)alkoxy, cyano, carboxy, carboxy(l-6C)alkyl, -CO(l-6C)alkyl, - 
C02(l-6C)alkyl, (l-6C)alkylanaino, di-(l-6C)alkylamino, -NHC0(l-6C)alkyl. -C0NH(1- 
6C)alkyl, -C0Ndi-(l-6C)alkyl and HETl 

30 31) R^ is selected from hydrogen, (l-6C)alkyI, (3-8C)cycloalkyl , (5-12C)bicycloallcyl, 
and (6-12C)tricycloalkyl 

32) R^ is selected from ARI, HETl, -(l-6C)alkylARl, -(l-6C)alkylAR2, -(1- 
6C)aUcyl(3-8C)cycloalkyl, -(l-6C)alkylHETl and -(l-6C)alkylHET2 
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33) is selected from -(l-6C)alkylC02(l-6C)alkyl, -(l-6C)alkylC02(3-8C)cycloalkyl, 
-(l-6C)alkylC02ARl, -(l-6C)alkylC02HDBTl, -(l-6C)alkylOCO(l-6C)alkyl, 
-(l-6C)alkylOCO(3-8C)cycloalkyl, -(l-6C)alkyI0C0ARl and -(l-6C)alkylOCOHETl 

34) r2 is selected from -(l-6C)alkylCO(l-6C)alkyl, -(l-6C)alkylCO(3-8C)cycloalkyl. 
5 -(l-6C)alkylC0ARl and -(l-6C)alkylC0HETl 

35) r2 is selected from -(l-6C)aIkylNHCO(l-6C)alkyl, 
-(l-6C)alkylNHCO(3-8C)cycIoalkyl, -(l-6C)alkylNHCOARl, 
-(l-6C)alkyICONH(l-6C)alkyl,-(l-6C)alkylCONH(3-8C)cycloalkyl, 
-(l-6C)alkylCON-di(l-6C)alkyl and -(l-6C)alkylC0NHARl 

10 36) R^ is selected from -(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylN-di(l-6C)aIkyl, -(1- 
6C)alkylNHARl and -(l-6C)alkylNH(HETl) 

37) R^ is selected from -(l-6C)alkylNHS02(l-6C)alkyl, -(l-6C)alkylS02NH(l-6C)alkyl 
and -(1 -6C)alkylS02N-di(l-6C)alkyl 

38) R^ is selected from hydrogen, (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl, 
15 (6-12C)tricycloalkyl, ARl, HETl, -(l-6C)alkylARl, -(l-6C)alkyLNHCO(l-6C)alkyl, 

-(l-6C)alkylNHCOARl , -(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylCON-di(l-6C)alkyl, 
-(l-6C)alkylCONHARl, -(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylN-di(l-6C)alkyl , 
-(l-6C)alkylNHARl, -(l-6C)alkylNH(HETl), -(l-6C)alkylNHS02(l-6C)alkyl, 
-(l-6C)alkylS02NH(l-6C)alkyl and -(l-6C)alkylS02N-di(l-6C)aIkyl 

20 39) R^ is selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl. 

(6-12C)tricycloalkyl. ARl, HETl, -(l-6C)alkylARl, -(l-6C)alkyl]SIHCO(l-6C)alkyl, 
-(l-6C)alkylNHCOARl, -(l-6C)alkylCONH(l-6C)aIkyl, -(l-6C)alkylC0NHARl, 
-(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylNHARl, -(l-6C)alkylNH(HETl), 
-(l-6C)alkylNHS02(l-6C)alkyl and -(l-6C)alkylS02NH(l-6C)alkyl 

25 40) is selected from (l-6C)alkyl, cyclohexyl, norbonyl, adamantyl, phenyl (optionally 

substituted by 1 or 2 substituents selected from fluoro, chloro, trifluoromethyl, 
methanesulfonamido, carboxymethyl, -SO2NH2 and -S02NHMe), benzyl (optionally 
substituted by 1 or 2 substituents selected from fluoro, chloro, trifluoromethyl, 
methanesulfonamido, carboxymethyl, -SO2NH2 and -S02NHMe), -(l-4C)alkyICONH(l- 

30 4C)alkyl, -(l-4C)alkylCONHPh (optionally substituted by 1 or 2 substituents selected from 
fluoro, chloro, trifluoromethyl, methanesulfonamido, carboxymethyl, -SO2NH2 and 
-SOzNHMe), and -(l-4C)alkylNHS02(l-4C)alkyl 

41) and R^ together with the nitrogen to which they are attached form a ring defined by 
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HBTl optionally subslitntedby 1 or 2 substitaents mdependently selected from halo, (1- 
60a&yl haloCWQalkyI, (l-«;)alkoxy. cyano, carboxy, carboxy(l-6C)alkyl, -CO(l- 
6C)alkyl'. -C0.(l-6C)alkyl. (WOalkyla^o, a-(l-6C)alkylanrino, _NHCO(l-«C)alkyl. - 

C0NH(l-6C)aliyl, -C0Ndi-(l-6C)alkyl and HETl 
5 42) R'andR^togethervrithtocmtrogentowhichtbcyareattachedform.ringdrfmedby 

HET3 

43) R' is H and R' is a furyl. pyirolyl, thiophenyl, pyrazolyl, imidazolyl, pyndyl, 
pyrimidyl, pyrazinyl. pyridazinyl. 1,2,3- & 1.2.4-triazolyl. telrazolyl. oxazolyl, isoxazolyl, 
oxazinyl, oxadiazolyl, ftiazolyl. isofWazolyl. 1,2,4- and 1,3,4-Wadiazolyl, oxazoline, 
10«azoUne.«h,dropyrrolyl(esp=dally2,5.dihydrop,rrol-4-yi),te.rahydropyri^^^ 

1 2 5 6-«ttahyd«>pyrid^yl). tetrahytotamyl, . «ttahydn>flu™yl, l-oxo.emhydro*i«.yl. 
1 i-dioxotetrahydrofhienyl, pyrroUdinyl, oxazoUdine, thia^Udine, morphotoyl, 
thiomorpholinyl, piperazinyl, imidazolyl, piperidyl. l,3-dioxolan.4-yl. 1.3-dioxan-4-yl, 1,3- 
dioxan-5-yl or l,4-dioxan-2-yl ring, optionally snbstituted as herdnbefore described 
15 44) RMsHandandRMsafuryl,pyrrolyl,thiophenyl,pyrazolyl,imidazolyl,pyndyl, 
pyrirmdyl, oxazoline, thiazoline. dihydn>pyrrolyl (especially 2,5-dihydropyrrol.4-yl), 
tetrahydropyridyl (especially l,2,5,6-telrahydropyrid-4-yl), tetrahydrofuranyl, . 
tetrahydrothienyl. 1-oxote.rahydrothienyl, 1.1-dioxo.e.rahydrothienyl, pynolidmyl, 
oxazoUdinc. thiazoUdine, morpholinyl, thiomorpholinyl, piperazinyl, imidazolyl or p.pendyl 
20 ring optionany substituted as hereinbefore described 

45) R' andR^togetherwiththemtrogentowhichteyareattachedformadihydropyrrolyl 
(especially2,5-dihydropyrrol-4-yl),tetrahydropyridyl(e.p«=iaUyl,2,5,6.tetrahydropy^^^^ 
yl) .etrahydt^furanyl, , tetrahydrothienyl, ,-oxo.e.rahydrothienyl, l.l-dioxo.e,rahydrothieny^ 
pvnrolidinyl, oxazoUdine. thiazoHdine, morphoUnyl, thiomorpholinyl, piperazinyl orpipctrdyl 
25 ring oprionallysubstitut^bylor2s„bstime„ts independently selected from cyano. halo,(l- 

6C)alkyl halo(l-6C)alkyl, dihalo(l-6C)alkyl. trifluoromethyl, (l-6C)alkoxy, carboxyO- 
40alkyl, cari,oxy(l-6C)alkoxy, hydroxy, amino, (l-6C)alkylamino, -CONH. -C0NH(1- 
6C)alkyl. .CONdi(l-6C)alkyl,-NHCO(l-6C)alkyl. -S(0)aNH.-S0J«(l-6C)alkyl and- 
NHS02(l-«C)alkyl 

30 46) R' and R^ together with the nitrogen to which ttiey are attached form a 

tetrahydropyridyl (especially 1,2,5,6-tetrahydropyrid^yl), tetrahydrofuranyl, pyrroUdtnyl, 
oxazolidine, thiazolidinc, morpholinyl, thiomorphoUnyl, piperazinyl or pipendyl nng 
optionally substituted by 1 or 2 substituents independently selected from cyano, halo. (1- 
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6C)alkyl. halo(l-6C)alkyl, dihalo(l-6C)alkyl, trifluoromethyl, (l-6C)alkoxy, carboxy(l- 
4C)alkyl carboxy(l-6C)alkoxy. hydroxy, amino, (l-6C)alkylamino, -CONH,, -C0NH(1- 
6C)alkyl. -CONdi(l-6C)alkyl.-NHCO(l-6C)alkyl, .S(0)^NH,. -S0aNH(l-6C)alkyl and - 
NHS02(l-6C)alkyl 

5 47) andR^ogetherwith thenitrogento which theyareattachedformapyrrohdinyl. or 
piperidyl ring optionally substituted by 1 or 2 substituents independently selected from cyano, 
halo (l-6C)alkyl, halo(l-6C)alkyl, dihalo(l-6C)alkyl, trifluoromethyl, (l-6C)alkoxy. 
carboxy(l-4C)alkyl, carboxy(l-6C)alkoxy, hydroxy, amino, (l-6C)alkylamino, -CONHa. - 
C0NH(l-6C)alkyl, -CONdi(l-6C)alkyl.-NHCO(l-6C)alkyl, -S(0).NH2. -S0.NH(1- 

10 6C)alkyl and -NHS02(l-6C)alkyl 

48) and together with the nitrogen to which they are attached form a pyrrolidmyl, or 
piperidyl ring optionally substituted by 1 or 2 substituents independently selected from cyano, 
halo methyl, ethyl, fluoromethyl, difluommethyl, chloromethyUrifluoromethyl. methoxy. 
carb'oxymethyl, carboxymethoxy. hydroxy, amino, methylamino. ethylamino, -CONH2. - 

15 CONHMe, -OTCOMe. -S(0)2NH2. -SO^NHMe and -NHSO^Me 

49) is hydrogen 

50) R' is methyl ^ 

51) Ar is phenyl substituted with 3 groups independently selected from R . and 

particularly three fluoro groups 
20 52) Aris2-fluorophenyl 

53) Ar is 2,4-difluorophenyl 

54) Ar is 2,5-difluorophenyl 

55) is (l-4C)alkyl, for example methyl 

56) R^ is hydrogen, (l-6C)alkyl, (l-6C)alkylS02(l-6C)alkyl, (l-6C)alkylC0NH(l- 

25 6C)alkyl, -SO.(l-6C)alkyl, (l-6C)alkyl(3-8C)cycloalkyl, (l-6C)alkylNHS02(l-6C)alkyl, (1- 
6C)alkylC0>JHARl or (l-6C)alkylHETl 

Further particular groups of compounds of the invention within any of the groups of 
compounds definedherein are those in whichRMshydrogenord-eOalkylandRnsagroup 
30 otherthanhydrogenor(l-6C)alkyl,andwhereinthecarbonatombearingR^andR hasthe 

(R)-configuration. 
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Further particular groups of compounds of the invention within any of the groups of 
compounds defined herein are those containing a group HETl in which HETl contains a 
single heteroatom. 

5 In one aspect of the invention is provided a compound of the formula (I) or a 

pharmaceutically acceptable salt thereof wherein ^ 
Ar is phenyl optionally substituted with 1 or 2 groups independently selected from R ; 
R'is selected from halo, methyl, methoxy and trifluoromethyl; 
R^ is hydrogen or methyl; 
10 R^ is hydrogen; 
R^ is hydrogen; 
r'' is hydrogen; 
R^ is hydrogen; 

r3 and R'^ together form a ring as defined by AR2, HETl or HET2; 
15 R^ is selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl, 

(6-12C)tricycloalkyl ARl, HETl. -(l-6C)alkylARl, -(l-6C)alkylNHCO(l-6C)alkyl, 
-(l-6C)alkylNHCOARl, -(l-6C)alkylCONH(l-6C)alkyl. -(l-6C)alkylCONHARl. 
-(l-6C)alkylNH(l-6C)alkyl. -(l-6C)alkylNHARl. -(l-6C)alkylNH(HEri). 
-(l-6C)alkylNHS02(l-6C)alkyl and -(1.6C)alkylS03NH(l-6C)alkyl. 

20 

In another aspect of the invention is provided a compound of the formula (I) or a 
pharmaceutically acceptable salt ttiereof wherein ^ 
Ar is phenyl optionally substituted with 1 or 2 groups independentiy selected from R ; 
is selected from halo, methyl, methoxy and trifluoromethyl; 
25 r4s hydrogen or methyl; 
R^ is hydrogen; 

is hydrogen; 
r' is hydrogen; 
R* is hydrogen; 
30 R^ and R'* together form a ring as defined by AR2; 

R^ is selected from (l-6C)alkyl, (3-8C)cycloaIkyl , (5-12C)bicycloalkyl, 
(6-12C)tricycloalkyl, ARl. HETl, -(l-6C)alkylARl, .(l-6C)alkylNHCO(l-6C)alkyl, 
(1.6C)alkylNHC0ARl, -(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylC0NHARl, 



PCT/GB2004/004283 

WO 2005/040095 _ 21 . 

.(1.6C)allcylMI(l-6C)allcyl, -(l-6C)alkylNHARl, -(1.6C)alkylNH(HETl). 
K1.6C)alkylNHSO.(l-6C)alkyland-(l-6C)alkylSO.m^^^^ 

In another aspect of the invention is providedacompound of the formula® 

5 pharmaceutically acceptable salt thereof wherein , , .^vomR^- 

Ar is phenyl optior^ally substituted with 1 or 2 groups independently selected from R . 

R' is selected from halo, methyl, methoxy and trifluoromethyl; 
rHs hydrogen ormethyl; 
R^ is hydrogen; 
10 R^ is hydrogen; 

r'^ is hydrogen; 

R* is hydrogen; 

R^ and R'^ together form an indanyl ring; 

rMs selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl, 

!^1.6C alk^NHCOARl, ,l-6C)alkylCONH(l-6C)alkyl, -(l-6C)al^^^^ 
{l_6C)alkylNH(l-6C)alkyl,Kl-6C)alkylNHARl,Kl-^^^^^^^^ 
.(l-6C)alkylNHSO.(l-6C)alkyl and -(l-6C)alkylSO W6C)alkyl 

I. Lher aspect oftheinventionisprovidedacompoundoftheformulaCDora 

20 pharmaceutically acceptable salt thereof wherein 
Ar is phenyl, fluorophenyl or difluorophenyl; 
R^ is hydrogen; 
R^ is hydrogen; 
R^is hydrogen; 
25 r'' is hydrogen; 
R^ is hydrogen; 

r3 and R* together form an indanyl ring; 

is selected from (l-6C)alkyl, oy«, nortonyl. adan>an.yl. phenyl (cpfonally 
s„bs«u«dby 1 or 2 s»bsti«.en« selec»dfton> fIuo«,. chlo». Ufluoromettyl, 

30 I.e— .o.ca.o.yn^,..-SO^--SO^=)^^^^^^^ 
substituted bylor2substituenUselec.edframfluoro,chlo™.tnfluoromethyl, 
:riu.— o,c„tbyl,.S0^.and-SO^e). 
4C)aUt,l.-a-4C)aUcylCONHPh(opUo„allysubstim«dbylor2subsd«.en.sselec.edfrom 
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fluoro, chloro. trifluoromethyl, methanesulfonaimdo, carboxymethyl. -SO2NH2 and 

-S02NHMe). and -(l-4C)alkylNHS02(l-4C)alkyl. 

In another aspect of the invention is provided a compound of the formula (D or a 

pharmaceutically acceptable salt thereof wherein ^ 
5 ArisphenyloptionallysubstitutedwithlorZgroupsindependenflyselectedfromR ; 

r5 is selected from halo, methyl, methoxy and trifluoromethyl; 
R^ is hydrogen or methyl; 
R^ is hydrogen; 
R® is hydrogen; 
10 R'' is hydrogen; 
R^ is hydrogen; 

R^ is hydrogen and R^ is selected from -(l-4C)alkyl(3-8C)cycloalkyl, 
.(l-4C)alkyl(3-8C)cycloalkeayl, -(l-4C)alkylARl. -(MC)alkylAR2, .(l-4C)alkylHEri 
and-(l-4C)alkylHET2; 
15 R^ is selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloallcyl, 

(6-12C)tricycloalkyUARl,HETl. .(l-6C)alkylARl. -(l-6C)alkylNHCO(l-6C)alkyl, 
.(l-6C)alkylNHC0ARI, -(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylCONHARl. 
-(l-6C)alkyMI(l-6C)alkyl, -(l-6C)alkylNHARl, -(l-6C)alkylNH(HETl), 
-(l-6C)alkylNHS02(l-6C)alkyl and .(l-6C)alkylS02NH(l-6C)alkyl. 

20 

In another aspect of the invention is provided a compound of the formula (D or a 
pharmaceutically acceptable salt thereof wherein ^ 
Ar is phenyl optionally substituted with 1 or 2 groups independently selected from R ; 
is selected from halo, methyl, methoxy and trifluoromethyl; 
25 rMs hydrogen or methyl; 
is hydrogen; 
R^ is hydrogen; 
r'' is hydrogen; 
R* is hydrogen; 

30 RMshydroge„m,dRMs»lect«l(r<»n-(l-4C)alkyIARl,-(l-4QalkylAR2, -(1- 

4C)alkylHBri md-dAQOkyWEn: 

is selected from (l-6C)alkyl, (3-8C)cydoalkyl , (5-12C)bicyoloaIlcyl. 
(6-12C)tricycloalkyl, ARl, HETl. -(l-6C)alkylARl, -(l-6C)alkylNHCO(l-6C)alkyl, 
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-(l-6C)alkylNHC0ARl, ^(l-6C)alkylCONH(l-6C)alkyl. -(l-6C)alkylC0NHARl, 
-(l-6C)alkylNH(l-6C)alkyl, .(l-6C)alkylNHARl. -(l-6C)alkylNH(HETl), 
-(l-6C)alkylNHS02(l-6C)alkyl and -(l-6C)alkylS02NH(l-6C)alkyl. 

5 In another aspect of the invention is provided a compound of the formula (1) or a 

pharmaceutically acceptable salt thereof wherein ^ 
At is phenyl optionally substituted with 1 or 2 groups independentiy selected from R ; 
R^s selected from halo, methyl, methoxy and trifluoromethyl; 
R^ is hydrogen or methyl; 

10 R^ is hydrogen; 
is hydrogen; 
r'' is hydrogen; 
r'' is hydrogen; 

r3 is hydrogen and R^ is selected from benzyl, (optionally substituted with 1 or 2 subsUtuents 
15 selected from cyano, fluoro, chloro, methyl, ethyl, fluoromethyl, difluoromethyl. 

chloromethyl. trifluoromethyl, methoxy, carboxymethyl, carboxymethoxy, hydroxy, -CONH, 
and-S(0)2NH2; 

r2 is selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl, 
(6-12C)tricycloalkyl. ARl, HETl, .(l-6C)alkylARl, -(l-6C)alkylNHCO(l-6C)alkyl, 
20 -(l-6C)alkylNHC0ARl, -(1.6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylC0NHARl. 
.(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylNHARl. .(l-6C)alkylNH(HETl), 
.(l-6C)alkylNHS02(l-6C)alkyl and -(l-6C)alkylS02NH(l-6C)alkyl. 

In another aspect of the invention is provided a compound of the formula (I) or a 
25 pharmaceutically acceptable salt thereof wherein 
At is phenyl, fluorophenyl or difluorophenyl; 
R^ is hydrogen; 
R^ is hydrogen; 
R^ is hydrogen; 
30 r'' is hydrogen; 
R^is hydrogen; 
R^ is hydrogen; 
R'* is benzyl; 
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R^isselec.edfrom(l-6C)aUcyl,oyclohexyl..orbonyl..dama„tyl.phenyl(opta^^^ 
subsU.u.rfbyIor2,ubstitu«,«.el«tedfromn„oro,chloro,ttifluorome4yl, 

„e.ha„e3— do. oarboxymeftyl, ^OaNH. and -S O^e). ben.yi (op^onaUy 
.«m.dbylor2substttu™« selected fromf.»o»,ch,oro,«ifluc™^^^ 

5 ^«,ane.„— ,c«.hy,.-SO^,and-S0^e). -O-^'^"^^'"'^"^ 
4CWkyl-a«lCONHPh(opUonallysubsmu.edbylor2substtuen«sele«edfrom 

nu„.c.chloro,«fluoromethyl.me*anesulfonamido,oaAoxyme*yl.-SOJffl.aM 
-SOjNHMe), a„d-(l-4C)alkylNHS0z(l-4C)alkyl. 

fcanoteaspeo. of tarnation is providedacompound of fl>efonnala (Dora 

phannaceutically acceptable salt thereof wheteta 
Ar is phenyl substituted with l,2or3fluoro; 
r' is hydrogen; 

RMsselec.edfrom(l-6C)a,kyU3-8C)cycloalkyl,(5-12C)bicycloalkyl. 
,5 (^12C),rioyc.oal.yl,ARl,HETl. ,l-6C)alkylARl, -(l-«C)^mHCO(WQa^l, 
^l^iuJ^^COARl. ,l-6C)al,.lCONH(l-6C)*l.-(l«lCO«HARl. 
.(l-6C)alkylNH(l-6C)alkyl, -(WQ^kylNHARI and -0-6C)alkylNH(HEri). 
^l«)aIkylNHSWWC)alkyland-<l-6Qall,lS(WH(l-6C)alkyl-, 

is hydrogen; 

20 R*isCH2-ARl.CHrHETlorCHrHET2;and 
rS^ r<5, r7 and R* are all hydrogen. 

,„ another aspect of the invention is providedaconrpound of the tonnula (Cora 

pharmaceuttcally acceptable salt thereof wherein 
25 Ar is phenyl substituted with 1,2 or 3 fluoro; 

SuIJ^;(l-4C)alkyl,<MC,a»cyURlor<l^)aBcy,™^^^ 
rMs hydrogen; 

R^ is CH2-ARI or CH2-HET1; and 
30 R^ R^ and R* are all hydrogen. 



PCT/GB2004/004283 

WO 2005/040095 _ 25 . 

Particular compounds of the invention are of the formula (lA): 

NH2 O r3 
CtA) 

5 whereinAr.RUoR«areasdefinedinanyoneofthedefmitions.embodimentsoraspects 
contained herein before or hereinafter. 

In another aspect of the invention, compounds of the invention are any one of the Examples, 
or apharmaceuticaily acceptable salt thereof. 

10 

Process J 
A compound of fonnulad) and iuptarmacmically-a^epuble^^ may be pr^paied 

by any process taown .0 be applicabte to to p^paradon of ch^icall, ..la«d compounds. 

such ^ocesses, when used K> prepare a compom,d of the formula (0, or a 

15pharm^u,ioal>y-acceptablesaH.hereof.^providedasaf«.herfea«.reo,.heinv»^^^ 

fcafurthera3pec,.hepresentinven.ionalsoprovidesfl,a.mecompoundaofthe 

formulae (I) andpharmaceu.ically-accep.able saUs ftereot, can be prepaid by a process 
comprising*efoUowings.eps (Wherein .he variables are as definedhereinbetore or after 

unless Otherwise Stated): • i,;, , 

20a)c„upUngofacom^undo,fon».la(n)(oranactivat^deriva.ive^ereof)(wh.emP 

litable promoting groups)wi«,acompoundofformuU an,, followedby removal of *e 
protecting group P; 

25 or b) coupling of a compound of formula (IV) (or aB acttva.ed derivattve ftereof) wfl, a 
compound of fommla (V) foUowed by removal of *e protecting group P; 
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OH H.N'^'^B^ 



(IV) 



(V) 



and thereafter if desirable or necessary 
5 (i) convertingacompoundofformulaCDintoanothercompoundofformulaCDusmg 

conventional functional group modification; and/or 

(ii) optionaUy forming a pharmaceutically acceptable salt. 

Compounds of the formula (II) are commercially available or may be made by 
processesknownintheart.Forexample,compoundsoftheformula(n)maybemadeby 
10 coupUngacompoundofformula(IV)(oranactivatedderivaUvethereof)withacompoundof 

formula (V), wherein is a suitable protecting group; 

o 



(V) 



Mowed by removal of P' unto suitable oondiaons. 
15 compounds of ft. fomnla (IV) are generally commereially available or ma, be made 

by proceases known in U,e art for making e-amino acids, suitably tt,e protecting groupPrsa 

carbamateprotecdngg^upsuchasaBOC group. Further processes for maldng P-amino 
acids are found in patent appUcation WO 03/000181. 

Compounds of the fonnula (V) are generally commercially available or may be made 
20 by processes known in *e art for making protected forms of amino acids. Smtably the 
pretecUng group P' is an alkylgmup, such as methyl. 

SuitablecouplingcondittonsforstepWorstepOareanyofthoseknownrnthcattfor 

coupling together acids and bases for example standardpeptideoouplingreagentsla^^nm 
fl,e.rt orfor example carbonyldiimidazole, i.,hyl-3-(3^methylaminopropyl)ca.bod.-mnde 
25 Hydrochloride (EDCI) and dicyclohexyl-carbodiimide (DCCI). optionally in ti« presence of a 
catalyst such as 1-hydroxybenzo.iiazole, dimethylaminopyridine or 4-pytrolidinopynd.ne, 
optionally in the presence ofabase tor example triethylamincdi-isopropylethylamine, 
pyridine «2.6-di-a(M-Pyridines such as 2,6-lutidine or 2.6-di-««-butylpyridine. Smtable 
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solvents include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and 
diraethylformamide. The coapling reaction may coaveniently be perfonned at a temperature 
in the range of -40 to 40*'C. Reference to an "activated derivative" of a compound of formula 
(II) or (IV) means for example, a derivative such as an anhydride or acid halide suitable for 
5 such coupling reactions. 

Removal of the proptecting group may be achieved by any suitable method known 
in the art. Where is an alkyl group, the ester may be hydrolysed under acid or basic 
conditions, for example using alkali bases such as sodium hydroxide or lithium hydroxide. 
Removal of the proptecting group P may be achieved by any suitable method known 
10 in the art. Where P is a carbamate group such as a BOC group, hydrolysis of the BOC group 
may be achieved using aqueous acid, for example a solution of aqueous HCl in dioxane. 
Conditions suitable for removing the protecting group P, such as treatment with an acid such 
as HCl, may result in formation of a salt of a compound of the formula (I), which may 
optionally be treated to give the free base form or to give an alternative (pharmaceutically 
15 acceptable) salt form. 

If not commercially available, the necessary starting materials for the procedures such 
as those described above may be made by procedures which are selected from standard 
organic chemical techniques, techniques which are analogous to the synthesis of known, 
strucmrally similar compounds, techniques which are described or illustrated in the references 
20 given above, or techniques which are analogous to the above described procedure or the 
procedures described in the examples. 

It is noted that many of the starting materials for synthetic methods as described above 
are commercially available and/or widely reported in the scientific literature, or could be 
made from commercially available compounds using adaptations of processes reported in the 
25 scientific literature. The reader is further referred to Advanced Organic Chemistry, 4* 
Edition, by Jerry March, published by John Wiley & Sons 1992, for general guidance on 
reaction conditions and reagents. 

It will be appreciated that some intermediates to compounds of the formula (I) are also 
novel and these are provided as separate independent aspects of the invention. Certain 
30 compounds of formula (II) are novel and are provided as a further independent aspect of the 
invention. Certain compounds of formula (HI) are novel and are provided as a further 
independent aspect of the invention. Certain compounds of formula (IV) are novel and are 
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provided asafurther independent aspect Of the invention. Certain compoun 
are novel and are provided as a further independent aspect of the invention. 

Particular compounds of formula (II). (HI), (IV) and (V) are those wherein Ar is 
phenylsubstituted with l,2or3fluoro;R^R^R^andR« are allhydrogen;R^ishydrogen 

5 and R^ is CHr ARl , CH,-Hetl or CH2-Het2. R' is hydrogen and R^ is selected from (1- 
6C)alkyl. (3-8C)cycloalkyl . (5-12C)bicycloalkyl, (6-12C)tricycloalkyl, ARl. HETl, 
-(l-6C)alkylARl, -(l-6C)alkylNHCO(l-6C)alkyl, -(l-6C)alkylNHCOARl, 
.(1.6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylC0NHARl. -(l-6C)alkylNH(l-6C)alkyl. 
.(l-6C)alkylNHARl. -(1.6C)alkylNH(HEri). -(l-6C)alkylNHSO,(l-6C)alkyl and 

10 -(l-6C)alkylS02NH(l-6C)alkyl. 

It wm also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirableto protect any sensitive groups in compounds. The instances where 
protectionisnecessaryordesirableareknowntothoseskilledintheart,asaresuitable 
15 xnethodsforsuchprotection.Conventionalprotectir.ggroupsmaybeusedinaccordancew.th 
standard practice(forinustrationseeT.W.Greene, Protective Groups in organic Syn^^^^^^ 

John Wiley and Sons, 1991). 

Protecting groups may be removed by any convenient method as described in the 
Uteratnre or known to fte skilled chemist as appropriate for the removal of the protecting 
20 gro«pin,nes.io„.suchmed,odsb=ingchose„soas.oetfec..movaloftheprot=canggroup 

with minimum distrabance of groups elsewhere in the molecule. 

m„s. if reactants include, for esaAple, groups such as amino, caiboxy or hydroxy .t 
™y be desirable to protect the group in some of the reactions mentioned herein. 

Examples ofasuitable protecting group forahydroxy group is, for example, an acyl 

25 group, for example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, a 
silyl group such as trimethylsilyl or an arylmethyl group, for example benzyl. TTte 
depmtecdon conditions for the above protecting groups will necessarily vary witi> the chcce 
of protecting p«up. Htus, for example, an acyl group such as an alkanoyl or an aroyl group 
r^y be temoved, fo, example, by hydrolysis with a suitable base such as an alkali metal 
30 hydroxide,forexampleUthlmnorsodiumhydroxide.Al.emativelyasilylgroupsuchas 
Mmethylsilyl may be removed, for example, byfluoride or by aqueous acid; or an arylmethyl 
group such asabenzyl group may be removed, for example, by hydrogenationln.hep.esence 

of a catalyst such as palladium-on-carbon. 
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A suitable protecting group for an amino group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or tert-butoxycaxbonyl group, an arylmethoxycarbonyl 
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The 

5 deprotection conditions for the above protecting groups necessarily vary with the choice of 
protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 
group or an aroyl group may be removed for example, by hydrolysis with a suitable base such 
as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl 
group such as a f-butoxycarbonyl group may be removed, for example, by treatment with a 

10 suitable acid as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

15 treatment with an alkylamine, for example dimethylaminopropylamine or 
2-hydroxyethylamine, or with hydrazine. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 

20 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

Resins may also be used as a protecting group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
25 conventional techniques well known in the chemical art, or they may be removed during a 
later reaction step or work-up. 

The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. 
30 The removal of any protecting groups and the formation of a pharmaceutically- 

acceptable salt are within the skill of an ordinary organic chemist using standard techniques. 
Furthermore, details on the these steps has been provided hereinbefore. 

When an optically active form of a compound of the invention is required, it may be 
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• . ™„ on. Of ttie above pmoedures using an opticaUy active slatting 

a^e,aspec.o^«»inve„Uc„.e.isp.oviae.ap— cai 
T h comprises acon^oundoffonnulad) as definedl««inbeforeor a 

;:reirr:::.-'.'"»— ^^^^^^^^^^ 

excipient or carrier. enitahle for oral use (for example 

suitable for oral use. tc for a tablet formulation include, for 

Suitable pharmaceutically acceptable excipients for a tablet torm 

disintegration and the subsequent absorption of the active mgr« 
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• HL.is™xedwithaniner.soUddil«ent,torexample,cala»m<=aAonaB,oalaum 

oU such as peanut oa. Uquid paraffin, or olive 0.1 
A,p„»s suspensions gcn^ny««tain*caouv.,ngred.e„t™f.nelypowfe 
„,=.™diniaKnts such as sodium carboxymethylcellulose, 

— rrir^:^.:::— ------- 

v H ^ffin! TheoUysuspcnsionsmayalBOccntainattuokemngagentsuchas 
' 'rptlllylLhoi. Sweereningage„tssuchas.hosese.c«.a*ove.and 
:r;:adL.op.c.deapa,a.hier»a.prepar.ion, X^^ 

30 .eadl^. J.ener*con.ain.ea..ein^^^.--^^^^^ 
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Additional excipients such as sweetening, flavouring and colouring agents, may also be 
present. 

The phannaceutical compositions of the invention may also be in the form of 
oi]-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
5 or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecitiiin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
10 sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

1 5 The pharmaceutical compositions may also be in the form of a sterile injectable 

aqueous or oily suspension, which may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 

20 solution in 1,3-butanediol. 

Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

25 arranged to dispense a metered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 

30 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 2 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary 
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fromabout5toabouf98percentbyweightofthe total composition. Dosage unit forms will 
generallycontainaboutlmg to about 500 mg of an activein^edient. For further information 

on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 m 
Volume5of comprehensive MedicindChemistryCCorwiriHansch; Chairman ofEditorial 

5 Board), Pergamon Press 1990. 

According to a further aspect of the present invention there is provided a compound of 
formula (Dorapharmaceutically acceptable salt thereof as defined hereinbefore for use ina 

method of treatment of the human or animal body by therapy. 

We have found that compounds of the present invention inhibit DPP-IV activity and 
10 are therefore of interest for their blood glucose-lowering effects. 

A further f eatare of the present invention is a compound of formula (1) and 

pharmaceutically-acceptable salts thereof for use as a medicament. 

Conveniently this isacompound of formula ©.orapharmaceutically-acceptable salt 

thereof, for use as a medicament for producing an inhibition of DPP-IV activity in a 
15 warm-blooded animal such as a human being. 

ParticularlytWsisacompoundofformula(I),orapharmaceutically-acceptablesaltthereo^^ 

for use asamedicamentfor treating diabetes memtusinawarm-blooded animal su 

human being. . , ^ . f 

Thusaccotdtagtoafurther^tofthemventionthereisprovctedtheuseofa 

20 oon^undof ferula (I). oraphannaceudcaUy-accepmble salt thercoftathemanufaot^ 
a„^ca»e„. for use in me p™i»cdonofa„i=hiblti»nofDPP-IV activity inawarm-blooded 

animal sucli as a Iiuman being. 

Thmaccordingtoafarfl,er aspect of a,e invention *e« is provided die use ofa 

compound offormula (I), oraphannaceutically-acceptable salt me^ot in themanufactu^ of 

25 amedicantenttoruseinthctreatn^tofdiabetest^msinawarm-bloc^dammalsuchas 

a human being. 

According to a furfter aspect of tt.e invention tttere is provided a pharmaceutical 
compositionwlnchcomphsesacompoundoffonnulaWasdeflnedhereinbeforeora 
phannaceuticaUy-acceptablesaltthereof.i.as«,ciadonwi*apharmaceudcaIly-acceptaMe 
30 excipien. or carrier for useinproducinganinUbiti™ of DPP-IV activity in an warm-blooded 

animal, such as a human being. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of formula (D as defined hereinbefore or a 
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pharmaceutically-acceptable salt thereof, in association with a pharmaceutically-acceptable 
excipient or carrier for use in the treatment of diabetes melUtus in an warm-blooded animal, 
such as a human being. 

According to a further feature of the invention there is provided a method for • 
5 producing an inhibition of DPP-W activity in a warm-blooded animal, such as a hmnan being, 
in need of such treatment which comprises administering to said animal an effective amount 
of a compound of formula (1) or a pharmaceutically-acceptable salt thereof as defined 
hereinbefore. 

According to a further feature of the invention there is provided a method of treating 
10 diabetes mellitus in a warm-blooded animal, such as ahuman being, in need of such treatment 
which comprises administering to said animal an effective amount of a compound of formula 
a) or a pharmaceutically-acceptable salt thereof as defined hereinbefore. 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular disease state will necessarily be varied depending on the host treated, 
15 therouteofadministrationandtheseverityoftheillnessbeingtreated.Preferablyadailydose 

in the range of 1-50 mg/kg is employed. However the daily dose will necessarily be vaned 
depending upon the host treated, the particular route of administration, and the severity of the 
illness being treated. Accordingly the optimum dosage maybe determined by the practitioner 

who is treating any particular patient. 
20 As stated above compounds defined in the present invention are of interest for their 

abiUty to inhibit the activity of DPP-IV. A compound of the invention may therefore be useful 
for the prevention, delay or treatment of a range of disease states including diabetes melhtus, 
more specifically type 2 diabetes mellitus (T2DM) and complications arising tliere from (for 
example retinopathy, neuropathy and nephropathy), impaired glucose tolerance (IGT), 
25 conditions of impaired fasting glucose, metabolic acidosis, ketosis, dysmetabolic syndrome, 
artimtis, osteoporosis, obesity and obesity related disorders, peripheral vascular disease, 
(including intermittent claudication), cardiac failure and certain cardiac myopathies, 
myocardial ischaemia. cerebral ischaemia andreperfusion, muscle weakness, 
hyperUpidaemias, Alzheimer's disease , atherosclerosis, infertility, polycystic ovary 
30 syndrome, various immunomodulatory diseases (such as psoriasis), HIV infection, 

inflammatory bowel syndrome, inflammatory bowel disease (such as Crohn's disease and 
ulcerative colitis. 

In a further aspect, compounds of the formula (I) or their pharmaceutically acceptable 
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salts may be administered in combination with other therapeutic agents in order to prevent, 
delay or tr^at the various disease states in which DPP-IV activity is impUcated, including but 

not limited to those disease states listed above 
5 For example, in order to prevent, delay or treat type 2 diabetes mellitus, the compounds 
of the present invention or their pharmaceutically-acceptable salts may be administered in 
combination withatherapeutically effective amount of one or more other compounds of the 

fonnula 0) and/or one or more of the following agent(s): 
1) Insulin and insulin analogues; 
0 2) Insulin secretagogues including sulphonylureas, prandial glucose regulators and 
glucokinase activators; 

3) Agents that improve incretin action (for example GLP-1 agonists); 

4) Insulin sensitising agents including PPARgamma agonists and agents witii combined 
PPARalpha and gamma activity; 

15 5) Agents that modulate hepatic glucose balance (for example biguanides. fructose 1. 6 

bisphosphatase inhibitors, glycogen phosphorylase inhibitors, glycogen synthase 

kinase inhibitors, glucokinase activators); 
6) Agents designed to reduce the absorption of glucose from the intestine (for example 

alpha glucosidase inhibitors); 
20 7) Agents tiiat prevent tite reabsorption of glucose by the kidney (sodium glucose 

transporter inhibitors); 

8) Agents designed to treat tiie complications of prolonged hyperglycaemia (for example 
aldose reductase inhibitors. Protein Kinase C inhibitors); 

9) Agents used to treat obesity (for example appetite suppressants) or that increase 
25 energy expenditure; 

10) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors, PPAR alpha 
agonists (for example fibrates), PPAR delta agonists, bile acid sequestrants. 
cholesterol absorption inhibitors, bile acid absorption inhibitors, CETP inhibitors, 
inhibitors of lipolysis; 

30 ll)Antihypertensiveagentssuchas,betablockers,ACEinhibitors,Calciumantagomsts, 
Angiotensin receptor antagonists, alpha receptor antagonists and diuretic agents; 
12)Haemostasis modulators such as. antithrombotics, activators of fibrinolysis and 
antiplatelet agents, tiirombin antagonists, factor Xa inhibitors, factor VEa inhibitors, 
antiplatelet agents and anticoagulants; 
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13) Agents which antagonise the actions of glucagon; and 

14) Anti-inflanunatory agents, such as non-steroidal anti-inflammatory drugs and steroidal 
anti-inflammatory agents. 

In addition to its use in therapeutic medicine, compounds of formula (J) and their 
5 pharmaceutically-acceptable salts ai-e also useful as pharmacological tools in tiie development 
and standardisation of in-vitro and in-vivo test systems for the evaluation of the effects of 
mhibitors of DPP-IV activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats 
and mice, as part of the search for new therapeutic agents. 

As indicated above, all of the compounds, and their corresponding pharmaceutically- 
10 acceptablesalts.areusefulininhibitingDPP-IV. Hie abiUty of the compounds of formula 
(I) and their corresponding pharmaceutically-acceptable acid addition salts, to inhibit DPP-IV 
may be demonstrated employing the caco-2 DPP-IV Assay which measures the ability of test 
compounds to inhibit DPP-W activity from human colonic carcinoma cell extracts. The 
human colonic carcinoma cell line Caco-2 was obtained from the American Type Culture 
15 CoUection (ATCC HTB 37). Differentiation of the cells to induce DPP-IV expression xvas 
accomplished as described by Reisher, et al. (Proc. Nad. Acad. Sci., Vol. 90. pgs. 5757-5761 
(1993)) Cell extractis prepared from cells solubilized in lOmMTrisHCI, O.lSMNaCI, 0.04 
t.i.u.aprotinin, 0.5% nonidet-P40. pH 8.0, which is centrifuged at 35,000 g for 30 min at 4«'C 
to remove cell debris. 

20 The coloximetric assay is conducted by adding 20 ^g solubUized Caco-2 proteia, 20 ng 

of recombinant humanDPPIV or purifiedporcine kidney DPP-IV.inafinal volume of lOul 
in assay buffer (25 mMTrisHCIpH7.4,140mMNaCI.10mMKCI,0.1%Triton-x-10O) to 
microtiter plate wells. After a 10 min. incubation at room temperature, the reaction is 
initiated by adding 10 ^a of 0.5 mM substrate (H-Glycine -Proline-pNA; pNA is p- 

25 nitroaniline). The final assay volume is lOOjil. The reaction is carried out at room 

temperature for 10 minutes after which time a 10 pi volmne of sodium acetate buffer pH 4.5 
is added to stop the reaction. Test compounds are typically added as 10 pi additions A 
standard curve of free p-nitroaniUne is generated using 

0-500 pM solutions of free pNAin assay buffer. Thecurve generated is linear and is usedfor 
30 interpolation of substrate consumption (catalytic activity in mnoles substrate cleaved/min). 
endpoint is determined by measuring absorbance at 405 nm in aLabsystems microtiter 
plate reader. 
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Activity of CaCo2 extract is also measured employing a modified version of the assay 
described in Kubota, et al. (Clin. Exp.Immunol., Vol.89, pgs. 192-197 (1992)). The assay is 
conducted by adding 10 \i.g solubilized Caco-2 protein, in a final volume of 10 ul assay buffer 
(25 mMHEPES, 140 mM NaCI, 80 mM MgC12, 0.1% Triton X-100, pH 7.4) to micro titer 

5 plate wells. After 10 min incubation at room temperature, the reaction is initiated by the 
addition of 10 nl of incubation buffer containing 0.5 mM substrate (H-Glycine-Proline-AMC; 
AMC is 7-amino-4G-methylcoumarin). The plates are at room temperature (in the dark) for 10 
min. Test compounds are typically added as 10 ^I additions and the final assay buffer volume 
is lOOMl. The reaction is initiated by adding 10 nl of 0.5 mM substrate Gly-Pro-7-amino-4- 

10 trifluoromethylcoumarin for 10 minutes after which time a 10 ^il volume of sodium acetate 
buffer pH4.5 is added to stop the reaction. After the 10 min. reaction, florescence is measured 
using a Tecan Ultra fluorimeter (Excitation 360 mn Emission 465 nm). .A standard curve of 
free AMC is generated using 0-50 ]M solutions of firee AMC in assay buffer. The curve 
generated is linear and is used for interpolation of substrate consumption (catalytic activity in 

15 nmoles substrate cleaved/min). The potency of the test compounds as DPP-IV inhibitors, 
expressed as IC50. is calculated from 11-point, dose-response curves using a 4 parameter 
logistic function. 

Using this assay the compounds generally show activity with IC50 < 100 ^iM. Example 
1 showed an IC50 = 0.46 [M, and Example 10 showed an IC50 = 0.45 \M. 

20 The abihty of the compounds of formula I, and their corresponding pharmaceutically 

acceptable acid addition salts, to inhibit DPP-IV may also be demonstrated by measuring the 
effects of test compounds on DPP-TV activity in human and rat plasma employing a modified 
version of the assay described above. Briefly, 5-10 ^1 of plasma are added to 96-well flat- 
bottom microtiter plates instead of CaCo2 extract, final assay volume is lOOjxl. As widi the 

25 previous assay, the potency of the test compounds as DPP-IV inhibitors, expressed as IC50, is 
calculated from 11-point, dose-response curves using a 4 parameter logistic function. 



In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
30 invention described herein also apply. 
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invention will now be iUustrated by the Mowing Examples in which, nnless 

Stated otherwise: 

0) ^n^ratu-es are g,ve„ in degree, Celsius CO; operations were carried out at room or 
5 ambien.temperat„re.thatis.atatempe,amreintherangeofl8-25»Candunderan 

atmosphere of an inert gas such as argon; 

(Ujorganicsoluttonsweredriedover anhydrous ma^esium sulphate; evaporanonofso^^^^^ 
wloLedoutusing.ro.ary evaporator under r=ducedpressure(600.4000Pascals;4.5-30 

mniHg) with abath temperature of up to 60°C; 
10(iii)chromatographymeansflashchroma«>graphyonsilicagel;whereaBio.ageca«n^ 
.ferredtothismeansacamidge containing KP-SIL™siUca,60A, particle s.ze32^3mM, 
supplied by Biotage, adivisionofDyax corp., 1500 Avon S^Ex,ende4Charlottesvrlle, 

VA 22902, USA; . . 

f,v)inge.eral,.he course of reactions was toUowedby-nXandreaction times ate given for 

15 illustration only; , , . ■ j 

(v,yieldsare^ve„foriUus.rationon.yandarenot„ecessart,y.hosewhlchcanbeob.a.n«l 

Ij^Ugentprocess development; p-eparations were repeated if more material wasretjutred; 

4wheregiven,NMRdataCH)isintheformo,de.ta values for major diagnosucproons, 

ye„inpartspermimon(ppm)mlaUveto,e«an»thylsilaneaMS,asa„internal^^^^^^^ 

20 Itermined at 300MHz(unlesa otherwise stated) nsingperdeuteriodimethylsulpho.^ 

(DMSO-W as solvent;s = singlet.d= doublet, sept = sep.et,, = ,uartet.t = tr.plet.dd = 

doublet of doublets, dt = double. of triplets,m = muWpHbrs = broadsinglet; 

(vu) chemical symbols have their usual m=anings;SI units and symbols are used; 

(vui)solventratiosa.egiventavolmne;volume(v/v)terms; . , , . , 

,5 ix)Lspectra(MS)were™,withanelectrone„ergyof70elec,ronvol.sm,hecHem. . 

oisaaon(a)modeusingadir«texposureprobe;whereindicatediom^nwaseff..^ 
.yelectronimpaot (ED, fast atomh—ent(FAB)orelec.rospray (ESP); values form/z 

^ given; generally, only ions which indicate the parent mass are reported; 

(x) The following abbreviations are used: 

EtzO ether / diethyl ether 

j)MF dimethylformamide; 
DCM dichloromethane 
DME dimethoxyethane; 
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MeOH 

EtOH ethanol; 

H2O water; 

TFA trifluoroacetic acid 

jjjp tetrahydrofuran 

DMSO dimethylsulfoxide 

HOBt l-hydroxybenzotxiazole 

EDCI i.ethyl-3-(3-diinethylaminopropyl)carbodi-iinide 

hydrochloride 

DIPEA diisopropylethylamine 

DEAD diethylazodicarboxylate 

BOC re/t-butoxycarbonyl 

invention. 

hy—T" "'""'■Ule salt 




, , n^rRRmw 96%^ MSESP+in/z360,362,libl:'-m/z JJo, 
title compound as a colourless sohd (88 mg, 96%). Mb i» 

ni/z445(MH)^ 



3„!Lal.we.o.«ineau.nga«a«aIogo.p»ce<.^.ofta.desonb.db.owfo,*e 
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coLnercia.,yavai.ab.e(orE.an.pU=s3a„d4;,o.E.an>p.c2^CAS„o. (479586 24 81 
r^mtin P«en.AppUcaUo„ WO 2003045382) m place of benzylamne. 



5 r^„- r-^- ,,Muuu3 Ry^ ^<^^<-*-^^«^"'«i'''''"''^'^'*^'^'' 

, ^,^.-,...v,..hnnvna., inn1..Hhynph^nyl1acettcacld 

..^.aKVa-A, n « nrhnnvnh,.t.m.Tnamn..W2: 

i..mn.hTl)indane.?,-c»rh.xa.nide 

10 / ;^«c.ifn nvnnhenv]1«^<^^Y^^"''^^"'''^'"*^^°^^™^^ 




Example 
2 





H NMR (DMSO) 

2.35-2.41 (m,2H), 2.70-2.80 (m, 
IH) 2.90-2.97 (m, IH), 3.08-3.23 
(m,2H), 3.35-3.60 (m,5H). 4.20- 
4.24 (m,lH). 7.05-7.32 (m, 12H), 
7.95 (brs.2H). 8.30 (t.lH), 8.57 (s, 


MSm/z 1 
504 (MH)"" 


3 




0 95 (t, 3H), 1.60-1.70 (m, 2H), 2.41- 
2.43 (m,2H), 2.77-2.84 (m,lH), 
2.90-2.95 (m,5H), 3.07-3.17 (m 
4H) 3.38-3.48 (m, 2H), 3.60-3.66 
(m/lH), 6.95 (t,lH), 7.07-7.17 (n^ 
6H), 7.22-7.33 (m. 2H), 7.87 (t, IH), 
R 04 fhrs. 2H), 8.61 (sJH) 


505 (MH)' 


4 




2 39-2.41 (m. 2H), 2.70-2.79 (m, 
2H) 2 94-3.10 (m. 2H), 3.25-3.37 
(m, 2H), 3.35-3.40 (m,4H), 3.60- 
3.62 (m. IH), 7.06-7.17 (ra,6H), 
7.71 (d,2H),7.90Ct, IH), 8.06 (brs, 
J_m)A54(sJIiD_ 


538 (MH)^ 
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TntPrmediat '' f^'' F-xamDle 2 

» ph.nvnbutr -T M--"^-^-^-dihv<<'-o-1tf-inden.2 , 

IH) 312-3.21 (m,lH).344-3.52(m.4H).3.94-4.03(m,lH),4.11-432(m,^ 
IH)', 7.03-7.20 (m, 12H). 8.16 (t, IH), 8.25 (s, IH); MS m/z 682 (M+Na). 

10 T«tor»nAdiate fnr Rxample 3 

15 1™.76(..1^ 

;;;H).6.58ilH).6.88MH).7.01-7.21(n..^ 

627 (M+Na). 

Tiitrrmn'^°*° ^''^ F-^ample 4 

^^;;:^^^,3Cs,9H).2.22(d.2H), 2.59-2.63 (m, IH). 2.71-2.76 (m.3H^ 3 03-3^0 
,!!^3.32-3.47(».4H),3.96-4.00(«,lH,.6.61(d,lH,,7.04-7.17(n.,8H,,7.2.(MH,, 

25 7.33 (d, 2H), 7.69-7.72 (m, 3H), 8.19 (», IH); MS n^z 661 (M+Na). 

- fIT) 1 1 -- " r H-'--^""^^-"''^' ^■nbenyWmyl>4.(2-flu.^. . 

^j,r„^..| f...^n.M« hTdrwwi cIllorM^ salt, 
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4MHClm<iioxan=waBadd«ito(R>3 gi^^oandftemxn^was 

and the residue 

^^wi*.*er.T.ee.Ke.wasevapo^»2°t! 

8.44 (d, IH). 8.58 (t. IH); MS miz 434 (MH)*. 
Etamplesttoi ^ ,„„ ,imiw way to Example 5 usmg the appropriate 

^togthefollowrngprocedure: , ,„l„e„,ially with 2M 

,5„as^oved*.».a,».ogivethefteeba.sasoo.ou.e..«>I* 

X) 




H 

6 



PCT/GB2004/004283 



WO 2005/040095 



-43- 



6 


L-_— ? 


— ; ■ 1 

HNMR 5. T^rwT^TT^ 

il9(dd,lH),2.40(dd.lH),2.o2-2.o2 

m,5H). 3.0-3.16 (m.2H), 3.40 (m^H), 
l64 ((apparent q,lH), 6.60 (brs lH), 
Q6-r35 (9H, m), 7:64(brdll^^^ _ 


sdSin/z__| 
358 (MH)* 


7 


"CI 


lH-.>vater),2.12(ddlH),2.38(dd 
lH),2.62(dd,lH),2.75 (dd H) 3^3 
(dd, IH), 3.11 (dd,lH), 3.34 (m m) 

3.73 (m, IH), 4.58 (apparent q, IH). 3. 
(brd, lH), 6.98-7.32 (m.9H), 7.77 (d, 


414 (MH)"" 






-^03)^:14(5^^^ 
2.64 (dd,lH), 2.66-2.80 (in 4H) 3^2 

(dd IH), 3.21 (dd,lH), 3.26 (m,lH), 

3 75(ddlH),3.86(dd,lH),4.60(m, 

IH) 6.72 (m,lH), 6.90-7.32 (m,9H), 

l^Sid^mi^^-^^^^^^, — 


415 (MH)"" 


9 


H 


--^MSOp:96(^^ 
9 32 (dd IH), 2.40-3.30 (m llH), 3.49 
(r^l44.42(m,lH),7.02.7.38(m9 
S:8Jl(brs.3H). 8.20 (t,lH). 8.32 (d, 

_1HL_ 


493 (MH)"" 



add 0.101 .0.2 ^^^^^^^^ 

fte addition of trie«.ylan»« (30 0.22 o™, ^^^^^^ 
™s stined at ambient tempetatuie for ItJ ti. ine r 
10 Th.reacuo„nnx,ure«- " ^^^^5,^,) Theorganiophas^^ 

ften washed sequent.ally with 2M HCl (50 ' „ave a 

^ata.ed,dtied.i..n,a,n.iu..u,p^^a--»^ 

1V1 Thp residue was punfied by tiasnsiui^aB 
colourless solid. The resiaue f , n 04 me 86%) as a colourless solid. H 

13ffl,8!l7(.,lH),8.25{s.lH);MS,n/z568(M.Na). 
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A solution of methyl 2-U3R)-3 , , o 292 « 0 598 nnnol) in THF (10 ml) and 

5 .a«t(3ml)wa.«ea,edw.thasoluUon U.h»mhy^ ^^^^^^^ 
wa«(ln-).I1>^-«""---'^™*:=''°;7ln^^ueoI«.d„=was acidified 

.opH2wimpo-umhydrogen.u«a..^e^^o„s^^^^^ ^^^^^^^^ 
axlOOn.)andmeo.gamophases=pa««d.T.eeo^m^ 
,0 magnesiumsulfa.eandconcen».dunde.^P-- 
20 Tetrahedron Utt., l^^A ^ ^ ^io^, mixture was 

tt,e„washedsequenUdlyw.*2MHa(50mftq^ ^^^^^^^^^ 
Wne(.OOn.).T.eo.ganic phase wass^ara^d^^w ^^^^^^^^ 
concentta-edunder^ducedp^asu^toleave paleyen^J^ 

,3 flashsilicagel— ^P^y(e*y--^;-^ 
(in.6H);MSm/z493(M+Na). 
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, ■ ,,25uL 023nm.ol),trie*,la»ine(63ML.0.45n«.ol)a„dBDa 
0^7— ),benzy.a^e(25>^0^ ^^^^^^^^ 

;:;t6^57(llH,,7.O0-7.3O(n.U„),S.mMH),S.4O(UH, 

Istermedi^^ 

jihenylalanine w^^no^-(2-fluoro-phenyl)-butyrylaiiunol-3- 
AsoWonof2-t(K>3.,er,.B.to.vca.bo„yla™n^(2flu 

,..,-pn^o.cacM.e.Me.e.a— ^^^^ 

7.30(0, 9H),8.22(d,lH);MSm/. 467 (M+Na). 

methylD-phcoylalamnaK(1.46g.6./ /, .j_,_„„t«re for 16 h. The reaction 
,,5,,8.no™o,).TKe*««»-U^^t^.«^.J^ ^^^^^ 
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Butoxycarbonylanrino-4-(2-fluoro-phenyl)-butyryl^^^^ ^^^^^ 
ester (2 91 g 94%) as a colourless soUd. NMR (CDCI3): 1.38 (s, 9H), 2.32 (dd, IH), 2.42 

(dd IH). 2.82-2.96 (m, 2H), 3.06 (dd. IH). 3.14 (dd, IH). 3.76 (s, 3H), 4.10 (m. IH), 4.84 (m. 

IH), 5.38 (brs, IH), 6.02 (brd, IH) and 6.94 -7.36 (m, 9H); MS ni/z 481 (M+Na). 

^ i.^.^ p..iO. m.3.A - -^»--^-^^-fl"nro-BhenvlV/V-((T^)4-methYl-1-methylc^^^^ 
P^»„yi-^fi. Yl)-hiitvramide hy.<rnfr.>n chloride salt 

G 

NH2 




N 



F 



O 



To a stirred solution of (R)-2-^.r^Butoxycarbonyla^uno-2-Inethyl-3-phe^yl-propiorlic acid 
10 (838mg, 3.0nunol) in DCM (20ml) was added HOBT (500mg, 3.26nHnol), EDCI (633mg. 
3 Smmol) DffEA (1.15 ml, 6.6rmnol) and methylannne, hydrochloride (223mg, 3.3minol). 
The niixture was stirred at RT for 16 hours, evaporated, and the residue was partitioned 
between ethyl acetate and water. THe organic extract was sequentially washed with IN 
aqueous citric acid, water.andbrine. After drying with rnagnesium sulphate, the solution was 

15 evaporatedtogive((R)-l-Methyl4-niethylcarbamoyl-2-phenyU^^^^^^^ 

butyl ester asawhite solid (880mg).™smaterial was stirredin4NHCydioxane(10ml) at 

RT for 2 hours, evaporated and triturated with ether to give (R)-2-Ainino-2,iV-dimethyl-3- 
phenyl-propionanHde,hydrochlorideasawhite solid (760mg).Toastirred solution of this 
solid in DCM (20ml) was added (R)-3-re,t-butoxycarbonylamino-4-(2-fluor^^^^^^^ 

20 acid(970mg,3.26mmol), HOBT (500mg, 3.26mmol), EDCI (626.4mg, 3.26mmol),DIPEA 
(1 14ml 6.5mmol).Tlieniixturewas stirred atRTforl6hours, evaporated, and the residue 
was partitioned between ethyl acetate and water. The organic extract was sequentially washed 
with water, IN aqueous citric acid, water, IN aqueous sodium hydroxide, water andbnne. 
After drying with magnesium sulphate, the solution was evaporated to give { (R)-2-(2-Ruoro- 

25 ohenyl)4-[((R)4-methyl4-methylcarbamoyl-2-phenyl-ethylcarbamoyl)-^^^^^^ 

Lbamicacid^rr-butyl ester asawhite solid. This solidwas stirred in 4NHCMoxane 

for 1 hour evaporated and triturated with ether to give the title compound as a white soUd 
(350mg 26.4%). NMR (DMSO d,) 5: 1.18 (s. 3H), 2.52 (d. 3H), 2.85-2.98 (m. IH). 2.98- 
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3.1(m,2H),3.28(s.2H),3.58-3.7(b,lH),7.02(d,2H).7.12-7.4(o.9H),7.7(d,lH),7.95 
(s, IH), 8.25 (bs, 3H); MS m/z 372 (MH+). 

, 

T„asa.redso,uUo„of(R)-3-..«-Buto.yc.bonylan.„o^-(2-fluon.-phcny^^^^ 

^„e„d.,yDIPEA(0.23.U3n™o,),a„d(R)-2-a„.no-«l-^^^^^^^^ 
10p^io«Jd«hyarocMcrtda(In..r««d,ate7.0.28Sg.l3n™o,,.m,n.x.u.w^ 

"ledwi*DCM(50«.).ndwa»(50na),*«.dd=du„dervacu™at60Tove™,sh.o 

„ r iLa 195mB 0 420 ™.ol) in 4N HCl/dioxane wa. stteed a, room temperature tor 
" rrsrLre™.dbyevaporaU..d«va=u™a„d..e 

L,o^ve.hetiaeproduct(130n,g.S53%,.'Ht^(DMSO^)6:2.32-2,52(om 
;t Hh) 2.7-2.S2(»,lH,,2.SS-3.0U,.2H).3i5-3.25(dd,.H,,3.59(b,lH). «S^. 
iri7ll(.n,2H),7.n.7.39C.,5H,.8.0Ua,lH),8.5(b,3H),8.5(d.^ 

iMil rnmidr riy'^--»p'>» rhloride salt 

0 X> 

,.„ta.i<»ofIn.e™eaU.e8(oi94g,1.0».o«,(R)-2-Amino-3-c^^^^^^^^^^^ 
25 (0157mg. 1.0 .mnol)and.Hcthylan»ne (0.139 ml,1.0o»ol)mdioxa„e was hea.^^^ 

orlOn.„u.esi„fte™aowaveove„.AftereooUng *e nature wa. partiUoned between 
e4yUce.a.e(25m.)a„dwa,er(25ml)..hen,heorgamcpha3e«aswashedseqnennaI,yw:th 



F 
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a„devapora«d..Tl,.soUdr=sitewa.sttnedwiU,N-hydroxysucc,mnude(115m6,1.0 
:!ZHDCI(192n.g4.0»n>„.)inDCM(20n.)a.RTfo.I6Ho«..A«.e,apo,^^^^^ 

Z llduewass«^dwi.Ka^..u«o,dioxa„e,20^)andcooc«,«.e^a,.eo. 

r5ml,torl6hour..TheresulUngprecipi.a.ew.fflt«ed,washed«id,«a,erand 

— r;lo...d.as..ed..M.HC„.o..ea.™™.^.- 
,o».T.e.o.uU™wa=evapora.eda„d«,e..duetri»a.edw.he*e.».v^ 
,0 p™.c.asa.Uda«^.4S.96.,'HN^«a>MSOd.).0.95-.^(b .^a.^^^^^^^^ 
Z. 2.4-2.6 (n. 2H), 2.8-2.9 (dd, IH), 2.98-3.1 (dd. IH). 3.62 (b. IH). 4.13 (b, IH, 6.92 7.44 
(m, 6H), 8.05-8.35 (m. 4H) MS n/z 336 (MH+). 

,S^a.p>...e^as...yd™o.o.deaal..yanana.o..»=*od» 
Esampte 10; the starting materials are indicated below. 

j, ,,,,,,,,, . p. ■.■-■■■.^..Iwv■^n>V7.(1ff-1n^.^^^^^^ ^ 

commercially available 

- r-~-^^,■r^tn■m.H,yl».^han..yl-2- , 

commercially avaUable 

30 ^^^^Bn..,ea*„n,.an.o-3-C4-eb«,Vp™^^^^ 
commercially available 
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commercially available 
commercially available 

Jackson .^.U.Org.a.m.. 1999,64,7579-7585. 

^ u„,ino-3 Phenyl-propionic acid. commerciaUy 
20 Startingmaterial(R)-2-r.rt-Butoxycaxbonylammo-3 phenyl p p 

/am a r/fgrt.butoxycarbonyl)ammo]-4-(2,5- 

B:e„>0U.«a<.XA™r.a.™.S».., 2004, maO) 3048-3049. 



R 




25 
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Example R 


" R 


n r1^ 


Ri*- iHNMRCDMS0)6: 1^ 
n 


IS 
i/z 


13 C 


:h3 




'H "2.22-2.4"5(m,2H),2.55(d,3H), 
2.7-3.1(m,4H),3.55(b,lH), 
4.42(m,lH).6.85-7.35(m,8H), K 
7.55(d,lH),7.98(d,lH),8.1(bs, 
3H),8.4(d,lH),10.77(b,lH) 


597 
408 


14 


CH3 




H 2.27-2.34 (m,2H), -2.50^0,^11;, 
2.47-2.89 (m, 2H), 3.10-3.16 (m, 
2H), 3.42-3.48 (m, IH), 4.48-4.55 
(m, IH), 7.06-7.13 (m,3H), 7.32- 
7.41(m,3H), 7.65 (s,lH), 7.70- i 
7.76 (m, 3H),8.02(d,2H), 8.51 
(d, IH). 


392 


15 


CH3 


>;v^Cl F H 


H 2.27-2.34 (m, IH). 2.41-2.43 (m, 
IH), 2.55 (d,3H), 2.59-2.70 (m, 
2H), 2.82-2.97 (m.2H), 3.47-3.49 
(m, IH), 4.36-4.44 (m, IH), 7.11- 
7.25 (m,8H), 7.28-7.35 (m, IH), 
7.99-8.04 (m, 2H), 8.45 (d, IH). 


372 


16 


CH3 




I H 2.09 (s,3H), 2.26-2.33 (m,2H), 
2.55 (d, 3H), 2.60-2.65 (m, 2H), 
2.76-2.83 (m, IH). 2.88-2.97 (m, 
IH), 3.44-3.48 (m, IH), 4.35-4.43 
(m,lH), 6.94 (d,2H), 7.03 (d, 
2H), 7.11-7.23 (m,3H),7.30-7.3f 
(m, lH),7.97(d. lH).8.03(brs, 
2H), 8.40 (d, IH). 
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2.60-2.70 (m,2H), 2.81-2.88 (m, 
IH), 2.2-2.98 (m,lH). 3.44-3.51 
(m, IH), 4.38-4.46 (m,lH), 6.98- 
7.01 (m> IH), 7.11-7.25 (m,6H), 
7.28-7.34 (m,lH), 8.02 (brs, IH), 
8.46 (d, IH). 



394 



2.66-2.84 (m,2H), 2.94-3.10 Cm, 
2H), 3.41-3.48 (m,lH), 4.40-4.46 
(m,lH). 7.02 (t,lH), 7.10 (t,lH). 

7.17-7.28 (m, 6H), 7.80 (brs, 2H), 
7.96-7.98 (m,lH), 8.42-8.45 (xn, 

IH), 



376 



23o;542^i;2l5,2-S5(d.3H), 
2.59-2.72 (m,2H), 2.80-2.87 (m, 
IH), 2.93-3.07 (in,2H), 4.38-4.46 
(m, IH), 7.06-7.24 (m,8H), 7.99 
(d,lH), 8.07 brs, 2H). 8.46 (d, 

IH). 



E2SSlElei20z30 hydrochloride salts by an analogous method to 



5 E^nBleX»: (T^)-3-Amino: 

Starting material - see Intermediate 9 



11 ^H^^-M^-flnoro-PheMD:^^ 



10 jjjhYV-faitvraroide 

Starting material - see Intermediate 10 
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Starting material - see Intermediate 11 

a_^,l_^*hyi).hiitvramide 

Starting material - see Intermediate 12 

E^BBfea^USb L 'l . pn..n.o p.ony,)■^■((l^)^1-^■ea.yK.^^■^-■'r'-3■ph^ 

10 p'-»ry<)-hiitvramide 

Starting material - see Intermediate 13 

^^^^^^.jSUm: ^ p..f1»oro. phe..yI).N .^■ (4-n,ethoxvphenvlKl . 

Ill \ 1. irhTim-T' -^'-Y'l-^"^'^^"^'^^ 
15 Starting material - see Intermediate 14 

n ,n iiiTi r"""TV*M"-^"^^'^^^ 

starting material - see Intermediate 15 



^♦hYi)-hiitYramide 
Starting material - see Intermediate 16 

r.i.yl).^iitvrailli<le 

Starting material - 2-Ami.o*raethyl-3-,»taolin-4-yl-prop.anamide 



wo 2005/040095 , 53 . 

p^ pi. ^0. mV3.A niiiio-4 -(2-fluoro-phenyl)-N-((R: 
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.o*h yirarhamoY l-2-Pvridin-2- 





■^NMRCDMSO) 



(dd, lH).2.9-3.05 (m, 2H), 3.2-3.35 (dd, 
IH), 3.55 (b, IH). 4.55 (m, IH), 7.1-7.2 (m, 
2H).7.25-7.38 (m, 2H), 7.95 (dd, IH) 
8.25(b. 4H), 8.45(d, IH), 8.65(d, IH), 
8.75(d, IH), 8.85(s, IH) 



MSm/z 



359 



■225:5I(ii^:2I^^ 
IE). 2.9-3.05(m, 2H), 3.2-3.35(dd, IH), 
3.55(b, IH), 4.58(m. IH), 7.1-7.38(m, 4H), 
7.82(d, 2H), 8.2(bs, 4H), 8.65(d, IH), 
8.73(d,2H) 



2:25:238^2H), 2.59(d, 31^:^:6:17^ 
2H), 2.8-3.0(m. 2H), 3.5(b, IH), 4.4(m, 
IH). 7.1-7.4(m, 8H), 8.05Cd, IH), 8.13(bs, 
3H), 8.5(d, IH) 



436/438 



-l25X45(m, 2H), 2.58(d, 3H), 2.7-2.82(m, 
2H), 2.9-3.05(m, 2H)3.55(m, IH) 4.4(m, 
IH), 6.92(d, IH), 7.1-7.39(ni, 7H), 8.0(d 
IH), 8.15(bs, 3H), 8.45(d, IH) 



i;65X95(in, 2H), 2.4-2.65(iir4H), 2.56(d. 
3H), 2.8-3.1(m, 2H), 3.68(m, IH), 4.15(in, 
IH),'7.1-7.4(m. 9H), 7.9(d, IH), 8.22(bs, 
3H), 8.4(d, IH) 
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2H), 2.8-2.98(m, 2H), 3.5(m. IH), 4.38(m, 
lH),6.7(d,2H).7.05-7.38(in,6H),8.0(d, 
IH), 8.15(bs,3H),8.45(d,lH) 

2.9(m,2H),3.0-3.l5(m,lH)3.5(b, IH), 
4.45(m, IH), 7.05-7 .6(m. 8 H). 8.1(b, 4H). 
.55(d, IH) 



388 



426 



238:i58(ii^l^:2?7^^ 
lH).4.55(m,lH),7.1-7.4(m,5H),7.95(d, 

lH).8.15(b,3H).8.5(d,lH),9.08(s,lH) 



2:27:234^^^21^^ 
(m,2H), 3.06-3.15 (m,2H), 3.63-3.67 (m, 

IH). 4.53-4.58 (m.lH). 7.12-7.18 (m,4H), 

7 28-7.30 (m.3H), 7.46-7.49 (m,2H), 7.68 

7.71(xn,lH), 7.82-7.85 (m,lH), 7.96-8.01 

(m,2H), 8.13-8.15 (m,lH), 8.53 (d,lH) 



-l3^^:HI):i58(^^^ 
2H), 3.41- 3.64 (m,3H), 4.73 (m,lH). 

7.10-7.22(111. 2H), 7.23 - 7.38 {ni,2H), 
7.83 (m,2H), 8.09- 8.59 (m. 5H).8.65- 
8.82 (m, 2H) 



359 




5 ^i„gInt»m»IU«8 andI.Uucine-Nrfm.de (CAS no. 645 
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...ad.u.„g«.ep.ocedu.asdescribeOb,R.W.~«a,..Te»hedron 1990, .5(5), 
1745-56. 

MSm/z 324(1^). 



5 P'v».i«ple 32! (RV 
pi.»n Yi).hiitvramide 




O 

MsExax-ple was p^pared as thehy*ocWo.de.a,.bya„ analogous me.hcdtoExao,p,ell 

/;::Lde.™sa».eco.a.co>a.>,,a„a„a,ogousp.ced^.o«>a.usea» 
sy„the3ise.hee„an,iomer(CASno.l7186-57-l)inW09528416. 

MSm/z 414 (MH*). 

u ■ ■-■--1— -"-^'^""-"-^ 

15 hiit yramide 

,oas«..dso.«onofMU™«=«.«17(«6n.s,l.n=.o>).DCM(l«w.^ 

;:C«BOCI(^^S.13-o«,a„dDIPEA(0.45n.,2.5:„n,o^^ 
. ! :ida.RT,o.iaho»s.prcd.ccawM.p^pi«.wHcb.as«a^^^^^^^ 
Iwashedwifl.DCMandwa.er.'mesoHdwas.hendriedmvac^Co^veWOmgofa 

U» residue was triturated with ether and filtered ,og.veasol.d(120mg).HNm(I^M^^ 
";r2.3-2.55(.2„,,2.7-3.Ku>,4H,,3.6(MH,, 4.45(0., lH,,6.02-6.3S(d.m(7.05- 

25 7.55(m, 7H)8.15(bs, 3H), 8.02(t, IH); MS n,/z 334 (NOT). 
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and 36 

Tl.e following examples weromade as theirhydrochloride salts by an and^^^^^ 
Example 12 using Intermediate 8 and the commercially available amino acid startmg 
materials indicated below. 




nnnrn-nhCDT 'fl'ntvraini'ie 

startmg material - 3-benzotHenyl-D-alatiine 

' ^--r..«.n,..^A.nir- >wn. p-..,„w..l.4.,l 1 narh..m«Tl-.thyl)-4-(2-Bu.r.- 
pi,pnY')-^"t^ramide 

Starting material - 4-biphenyl-D-alanine 



15 FxaiTiple 3 6 : (RVS- 



yl-pthvn-butvramide 

Starting material - 2-quinolyl-D-alanine 



Example 


r" 




^HNMRCDMSO) 5: 


MSm/z 


33 


H 




2.3-2.6(m, 2H). 2.64-3.3(m, 4H), 3.5(b, 
IH), 4.55(m, IH), 7.05-7.48(m, 8H), 7.6(bs, 
IH), 7.9(m, 2H), 8.15(bs, 3H), 8.53(d, IH) 


399 


35 


H 




2.05-"2.9(m. 5H). 3.0-3.1(dd, IH), J.d(.d, 
lH),4.5(m. lH), 7.02-7.6(m. 15H), 8.05(bs. 
3H), 8.45(d, IH) 


420 


36 




1^ 


2.3-2.6(m, 2H), 2.73(d. 3H). 2.8-3.8(m. 
5H), 4.9(m, IH). 7.03-8.35(m, 13H), 8.75(d, 
IH), 8.85(bs, IH) 


409 
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_.^..a».0— ^^^^^^ 



^t»t»wasevaporatedandtheres.duewa.p i^^a^t^d brine. After 

„,.,.^«....ed^*--;--^^^ 

,^i„g„vero»g„e.u.s„.pK.e,.e».»^^^ ^^^^^^ 



PCT/GB2004/004283 
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dinxo-pvrrolid in-l-yl ester 




• ir.ide(409e 35.5 mmol) in DCM (125 ml) was treated with EDAC (7.78 g, 

= ri::— --"itr 

(m, IH), 6.99-7.13 (m. 2H), 7.18-7.30 (m, TO.MS n^. 417 (M+Na) . 



HN 



„,„«™eaa.=,9-17we.e.adeas..eirhyc^0H0rtdesal.,ono»i.g*cp«>ce^^ 

amino acids. . 
I,te™edla«»= (R).2.A«^o.m..3-pyrldln.3.y.-prop.o„an„de 

intermediate 13: (R>2-AndB.-^-i«eth,I.4-ph«.yI-but,r«mae 

LmediaUW: (R).2.AnUno.3.(4.n,ea>.x,.phen,l)-«i-pr.p-=»1' 

:::lelS: (R).2-A».n„.M.™etH,..(3.««uo™^^^^^^ 

« U.tennediatel6= (R,.2-A™no./V.n>eth,W.lW.z.l.4.,l.p™p— » 
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Intermediate 17: (R).2.Amino.J-tora«*yl-pr.pionanlde 



Intermediate F 


12 




IS: 
/I+ 


9 




:h3 1 


80 


10 




CH3 


180 


" 




CHa 




r — 


4 

s 


CH3 


185 


13 






193 


14 




CH3 


209 


15 




CH3 


247 


16 




CH3 


186 


17 


1 ! 


CH3 


169 
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,ui„„li„^yl-prop.onic add. Obtained asaye.lo»hyg™scop.csol.d-,MS»/z 230 (MH) . 

„aphMen-I-y.-P«.piodcacid.Ob.ai„edasacclou.lessfoa.;MS„.. 251(M.Na) .229 
10 (MH)*. 

m..^-A...ino-N -"- T'-^-"'"'""-^-'"-""""°""°^ ^ 

(R>2-Amino-N-memyl-3-pyridin-2-yl-propio„anndewasmadcfro»(R^^^^^^ 

l.yca*ony:an.no-3-py..n.2-y,-p»P«cacidas«sTPA^^^ 
15 wasuLwa.4esan«a.*a.used,orIn— te7excepta2:lnnx«K= fDCM.IFA 
™Li.p.acco£.he4MHCVdioxani„*ed.p...c«ona,ep.Ab.™oilwaaobU.ned, 

MS m/z 202 (M+Na)\ 180 (MH)^ 

20 ,„r-y'] - "Heinii mi ll --— ir-"'-«-'-'v"«''^ 



T„a.«™dso,udo„om..o^.e5(200.g,0.«.n>^M(«^^ 

DMAP (489mg. l.SmmoI), mea>an«afoaanndc (51mg. and 0.5W), and EDCI (331mg, 
0— .T^en.x«.«wa,.U«da.RTfo,16ho„..evap«ra.=4and*.«s.a«cw. 
,5 pa^iUon. betweenDCMand ,M byd.och.oHc acid, 1*. cganio ex«ac. »as evapora.^ o 
Zess.^ere.d„ewaspu.«edbyWI^o„.iUca(I.oWo**^^^^ 
^H«,CM)to^v.agu..Tbegu™was(u*erp»ifledonaoIaolu.-Rm.co,un» 
!l™i*20r— UDCMa„de.ua„s.i*5^ace.cacid..lO%,„=*an„l:85* 
;^LuUep.oductw..ob.ai„edasaco,o„,es..oUd(5S«g,25.„)a(.e.~«aUon 

30 re.e...HLR(3C«MH.,nMSO).U3(s. ,H,. 213- 2.33 (n., 2H),2.53,, IH), 



5 
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267 - 2.85(m, 2H).2.92-3.10(m, 4H).3.92(s, IH), 4.44 (xn. IH), 6.57 (UH). 6.96 - 7.29 
(m, 9H), 8.02 (m. IH), 12.07 (s. IH); MS m/. 544 (M+Naf. 522 (MH) . 




AsolutionofKrt-butyU(l«)-l-(2-flaorobemyl)-3-({l- 



AsolutionofKrt-butyUa«)-HMmoroDei.z,>,-p-u- 

0 142g 0337™nol)m4NHClmdiox»new^ .teed at room U^mperature for Ihour.The 
10fl;.eco.^u..dwa.iso.a.eda«.revaporatto„uadcrvac„«nand«.uraU^^ 

.,,00%). ■HNMR(DMSOd6)a.56(m,4H)a.66-1.99(o.4H). 2.47-2.52 (».2H) ^50 
TsH) 279-2.86 (n.,.H). 2.97-3.03 (.n.lH). 3.61-3.68 (»>.1H).7.15-7.21 (nr. 2H).7.29. 
7.'35(m,2H),7.52-7.54(m,lH),8.13(brs,2H),8.25(s.lH);MSn>/z322(MHH.). 

pvr1nnen*'»"'"'flrhoxvlate 



;oaJManof(3«)-3-H««ca*onyl)a™no]-4-(2-fluarophen^^^^^^ 
, 2 80no>oOmDCM(30m,)wa.add=dPol,mersuppor.ed-Carbodun.de(4.38g 5.60 
Lo.),Po.ys,yrene*opropy— e*y.(2.2g,8.40n»o,,,HOBt(0.56g,4.^=^^^ 
20 andmchyl ,.ann„ocyc.open.anecarboxyla.ehydro^n chloride (0.50 g. 2.80 ■.m«,I).l^e 
"ill„rewasanowedrosara.a.«e„ue,n^f»18Hrs.m.ereda.d.^^^^^^^ 
washed wimsodiumhydrogencarbona.e(100nJ). dried (MgSO.)a„dconcen».edm 
^id„ewa,purifiedona4agBiotagesmcacarMdgea„de.utogE.OAo-Uohexane(8-^^^ 

lain*e.Uec<».^una(1.0g.85*,-HNMR (0003)^37^ 9^,1^^^^ 
25 l 89-199(m.2H).2.22-2.48(m.4H).2.92(d,2H),3.73(s.3H),4.05-4.14(m,lH),5.42(bra, 

IH), 6.13 (brs. IH), 6.98-7.09 (m, 2H), 7.17-7.28 (m, ZH) ; MS rB/z 445 (M.Na). 
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Toa«)lutionofmethyll-(L(J«Ma ,tn.„n.«liate 21, 1.08,2.36 mmol) 

temperature tor 18 hrs, voM ^^^^^ 
t„pH2with ^ed(MgSO.) and concentrated ,o 

MSin/z431(M+Na). 

Prepared from l-{[(3i2)-3-lC?e't ^uxo y intermediate 20, 0.218 g, 0.534 

^ol)a„dme.hylan^nehydrochlonde(37.2n^».0.51 
^^^^ 

r^^^;":;:-Si:J-^-.H).s..(MH),e..(s.iH>,e..^ 

rH,?0^7.UCo.,m7.21-7.23(n„2H,;MSm/..7S(M.Na). 
30 

Intermediates 22, 23 and 24 respectively. 
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Eg 
39 


-CHaPh T 


^HNMR(DMSO) 

IH), 2.94-3.01 (m, IH), 3.28-3.35 (m, 2H), 
3.61-3.69 (m, IH), 4.21 (t, IH). 7.09-7.35 (m, 
9m. 8.08 (brs. 2H), 8.17 (t, IH), 8.32 (s.lH). 


MSm/z 1 

398 

(MH)^ 

457 


40 


-(CH2)2]^SOaW 


— - , ^TT^ 1 1 «i Cm sm 1 88-2.03 (m, 
0.93 (t, 3H), 1.5D-l.»i (,m, Bn;, i-oo -t-.^^ v 

2H), 2.83-3.09 (m, 8H), 3.25-3.31 (m. 2H), 

3.61-3.65 (m, IH), 6.95 (t, IH), 7.14-7.21 (m, 

2H), 7.30-7.35 (m, 2H), 7.69 (t, IH), 8.10 (brs, 

2H), 8.34 (s, IH), 


(MH)"" 
491 


41 




X56CS;:4^rr67-2.00 (m, 4H), 2.72 (t, 2H), 
2.81-2.89 (m. IH), 2.97-3.04 (m, IH), 3.53-3.68 
(m, 3H), 7.15-7.21 (m. 2H), 7.26-7.36 (m. 4H). 
I? 71 (d, 2H), 8.12 (brs. 2H), 8.25 (s, IH). 


(MH)* 



f. K„„^lv1w.xo«r<>l>vl1«art^'^^ 

,H smith /M.<ia.m.l982,25,1286.)(forIntermed.ate23).W2. 
„ma)=eN-(2-A,mnocthyl)™ftanes«lfon^deinEar.PatAppl..EP259092. 
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Inter 


^ 


*H NMR (CDCI3) 


MSm/z 1 


22 


-CHaPh 


1.37 (s, 9H), 1.73-2.00 (m, 6H), 2.20- 
2.44 (in,4H). 2.81 (d,2H), 3.88-3.92 
(m, IH), 4.36-4.52 (m, 2H), 4.88 (d, 
IH), 6.07 (s, IH), 6.98-7.23 (m, 8H). 


520 
M+Na 


23 


-(CH2)2NHS02Pr 


1.05 (t,3H). 1.37 (s,9H),1.67-1.9U(m, 
9H), 2.23-2.35 (m, 2H), 2.47-2.53 (m, 
IH), 2.63-2.74 (m, IH), 2.89-3.04 (m, 
4H). 3.25-3.38 (m, 3H). 4.09 (m, IH), 
5.50 (brs, IH), 5.58 (bis. IH), 6.43 (brs. 
IH), 6.69 (brs, IH), 6.99-7.01 (m, 2H), 
7.20-7.22 (m, 2H). 


579 
M+Na 


24 




(DMSO): 1.26 (s, 9H), 1.54-1.59 Cm, 
4H), 1.73-1.81 (m, 2H), 1.89-1.97 (m, 
2H), 2.24 (d, 2H), 2.68-2.80 (m, 4H), 
3.20-3.28 (m, 2H), 3.94-4.01 (m, IH), 
6.62 (d, IH), 7.09 (t, 2H), 7.18-7.24 (m, 
4H), 7.32 (d, 2H), 7.49-7.53 (m, IH), 
7.69 (d,2H). 


613 
M+Na 



„ r 1 ir r nhen.nh„.vrybn.ino1.cydoh»,..xar.,pxTMc 

p p „.i|.,.„«vl.nhenvn.«thvl1-»|lllde 
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Example 45; l-r(R)-3-Amino-4-(4-fluoro-phenvl)-butvrvlaiiiino1-cvdohexanecarboxvIic 
acid r2-(4-siilfamovl-phenvI)-ethvn-amide 

Example 46: l-r(RV3- Aniino-4- (2-fluoro-phenYl)-btttvrvlaininn1-cvclohexanecarboxvlic 
acid cvdopropvlmethvl-amide 
5 Example 47 ; 1- r(R)-3-Amino-4-(2-fluoro-phenYl)-butvi:vlamipo1-cvclohexanecarboxviic 
acid methvlamide 

Examples 42-47 were made following the same procedure as described for Example 38 from 
Intermediates 25-30 respectively. 



10 




Bg 


R" 


j,12 




R'^ 


'HNMR(DMSO) 


MS 
mJz 


42 




F 


H 


H 


1.00-1.64 (m, 8H), 1.84-1.99 (dd, 
2H), 2.47-2.52 (m, 2H), 2.76-2.82 
(m, IH), 2.90-2.95 (m, IH), 3.51- 
3.58 (m, IH), 4.12-4.17 (m, 2H), 
6.99 (t, 2H), 7.08-7.17 (m, 4H), 
7.23-7.28 (m, 2H), 7.90 (s, IH). 
8.02-8.05 (m, 3H). 


429 
(MH)+ 


43 


-CH(CH3)2 


F 


H 


H 


1.01 (t, 6H), 0.99-1.68 (m, 8H), 
1.90-2.01 (dd, 2H), 2.56 (d, 2H), 
2.88-2.97 (m, IH), 3.00-3.04 (m, 
IH), 3.61-3.66 (m, IH), 3.77-3.81 
(m, IH), 7.17-7.24 (m, 3H), 7.33- 
7.39 (m, 2H), 7.81 (s, IH), 8.15 (brs, 
2H). 


364 
(MH)"" 
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44 




F 


H 


H 


1.06-1.64 (m, lOH), 1.76-1.97 (m, 
2H), 2.73 (t, 2H), 2.83-2.93 (m, IH), 
2.96-3.03 (m, IH), 3.22-3.24 (m, 
2H), 3.62-3.66 (m, IH), 7,16-7.23 
(m, 2H), 7.26 (s, IH). 7.30-7.37 (m, 
4H), 7.62-7.66 (m. IH), 7.71 (d, 
2H), 7.88 (s. IH), 8.06 (brs, 3H). 


504 
(MH)"" 


45 




H 


F 


H 


1.18-1.64 (m, lOH), 1.86-1.98 (m, 
2H), 2.71-2.82 (m, 3H), 2.91-2.98 
(m, IH), 3.21-3.27 (m, 2H), 3.57- 
3.59 (m. IH), 7.16 (t, 2H), 7.26-7.28 
(m, 4H), 7.33 (d, 2H), 7.64 (t, IH), 
7.71 (d, 2H), 7.87 (s, IH), 8.01 (brs, 
2H). 


504 
(MH)* 


46 




F 


H 


H 


0.02-0.04 (m, 2H), 0.18-0.22 (m, 
2H), 0.70-0.78 (m, IH), 1.05-1.58 
(m, 9H), 1.76-1.93 (dd, 2H), 2.44 (d, 
2H), 2.76-2.94 (m, 3H), 3.49-3.54 
(m, IH), 7.02-7.12 (m, 2H), 7.22- 
7.28 (m, 2H), 7.40 (t, IH), 7.77 (s, 
IH), 8.02 (bre, 2H). 


376 
(MH)+ 


47 


CH3 


F 


H 


H 


1.13-1.69 (m, 8H), 1.90-2.02 (dd, 
2H), 2.53-2.60 (m, 5H), 2.86-2.95 
(m, IH), 3.01-3.06 (m, IH), 3.62- 
3.67 (m, IH), 7.19-7.24 (m, 2H), 
7.33-7.43 (m, 2H), 7.48-7.50 (m, 
IH), 7.91 (s, IH), 8.15 (brs, 2H). 


336 
(MH)+ 



Intermediates 25, 26, 29 and 30 were made from Intermediate 47 and the relevant 
commercially available amine following the same procedure as described for Intermediate 
5 19 with the following exceptions: 

o compounds were purified by reverse phase chromatography 5-95% acetonitrile, 95-5% 
water, 0.2% TFA. 
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o In Intermediate 30, some deprotection occurred. 
Intermediate 27& 28 were made by a similar procedure starting 
cyclohexanecarboxyUc acid [2-(4-sulfamoyl-phenyl)-ethyl]-amid, 



Inter 


R"" 








HNMR(DMSO) 


MS 
m/z 


25 




F 


H 


H 


1.19-1.26 (m, lOH), 1.43-1.62 (m, 
7H), 1.91-2.07 (dd, 2H), 2.24-2.41 
(m,2H). 2.61-2.67 (m, 1H),2.78- 
2.85 (m, IH), 2.78-2.85 (m, IH), 
3.95-4.UU (,m, iti;, -^t^ 
2H),6.63(d, IH), 7.01-7.11 (m, 
4H), 7.17-7.22 (m,4H), 7.43(8, 
IH), 7.92 (t, IH). 


552 
M+Na 


26 


-CH(CH3)2 


F 


H 


H 


0.97 (d, 6H). 1.19-1.61 (m, 17H), 
2.21-2.38 (m, 2H). 2.62-2.70 (m. 
IH), 2.80-2.86 (m, IH), 3.71-3.81 
(m, IH). 3.96-4.03 (m,lH), 6.63 
(d, IH), 6.98 (d,lH). 7.09 (t,2H), 
7.19-7.26 (m, 3H). 


486 
M+Na 


27 




F 


H 


H 




603 
M-H 


28 





H 


F 


H 




603 

M-H ' 
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29 




F 


H 


H 


0.00-0.04 (m, 2H), 0.19-0.25 (m, 
2H), 0.72-0.78 (m, IH), 1.13-1.53 
(m, 17H), 1.83-1.96 (m, 2H), 2.19- 
2.30 (m, 2H), 2.56-2.63 (m, IH), 
2.73-2.86 (m, 3H), 3.91-3.95 (m, 
IH), 6.57 (d, IH). 7.03 (t, 2H), 
7.15 (t, 2H), 7.24 (t, IH), 7.28 (s, 
IH) 


498 
M+Na 


30 


-CH3 


F 


H 


H 




458 
M+Na 



Intennediate 48; methTl l-ir(3^)-3-rfte/f-butoxvcarbonvI)aiiiino1-4-f2- 
flttoroDhenvObutanovllaniinokvclohcjganecarboxvlate 

5 Prepared according to the procedure described for Intermediate 21 from (3i?)-3-[(rcr/- 
butoxycarbonyl)aiiiino]-4-(2-fluorophenyl)butanoic acid and methyl 1- 
aminocyclohexanecarboxylate (CAS No: 4507-57-7, see Synthesis 2002,14, 2023-2036) in 
77% yield. NMR (CDCI3): 1.37 (s, 9H), 1.40-1.51 (m, 6H), 1.80-2.05 (m, 4H), 2.35-2.51 
(m, 2H), 2.93 (d, 2H), 3.72 (s, 3H), 4.06-4.16 (m, IH), 5.40 (brs, IH), 5.91 )brs, IH), 6.99- 
10 7.09 (m, 2H), 7.17-7.29 (m, 2H); MS m/z 459 (M+Na). 

Intermediate 47: l-{r(3jg)-3-rfteyt-butoxvcarbonvnaininol-4-(2- 
fluorophenvDbtttanovnanrinolcvclohexanecarboxvlicacid 

Prepared according to the procedure described for Intermediate 20, from Intermediate 48 in 

15 83% yield. ^HNMR (DMSO d^): 1.15-1.19 (m, IH), 1.26 (s, 9H), 1.46-1.63 (m, 7H), 1.85- 
1.99 (m, 2H), 2.28 (d, 2H), 2.58-2.66 (m, IH), 2.81-2.85 (m, IH), 3.95-3.97 (m, IH), 6.60 (d, 
IH), 7.07 (t, 2H), 7.20-7.24 (m, 2H), 7.74 (s, IH); MS m/z 421(MH-). 

1-Amino-cvclohexanecarboxvIicacid r2-(4-sulfamovl-phenvl)-ethvn-amide 

20 A solution of HCl in dioxan (4M, 4ml) was added to { l-[2-(4-Sulfamoyl-phenyl)- 
ethylcarbamoyl]-cyclohexyl}-carbamic acid tert-hutyl ester (338mg, 0.795mmol). The 

mixture was stirred at room temperature for 3 hours then the solvent was evaporated to give a 
waxy solid which was purified by loading onto a lOg SCX cartridge, washing with methanol 
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and eluting with methanolic ammonia. This procedure afforded the required amine as a 
colourless solid (245mg, 95%). MS m/z 326 (MH^). 

f l-r2-(4-Sulfamovl-phenvl)-ethvlcarbamovl1-cvclohexvll-carbaiiiic acid teit-butvl ester 

5 To a stirred solution of fert-butoxycarbonyl-l-amino-l-cyclohexane carboxylic acid (0.243 g, 
l.Ommol) in acetonitrile (5ml) was added HOBT (0.162 g, 1.2 mmol), EDCI (0.230 g, 1.2 
mmol), triethylamine (0.3 ml 2.2 mmol) and 4-(2-aminoethyl)benzenesulfonamide (0.20 g, 
1.0 mmol). The reaction mixture was heated in a microwave for 5 minutes. The mixture was 
diluted with ethyl acetate and washed with IN aqueous potassium hydrogen sulfate (100 ml). 

10 The resulting suspension was filtered and the organic layer was washed successively with 
aqueous sodium bicarbonate and brine. The solution was then dried with magnesium sulphate 
and evaporated to give a colourless solid (0.338 g, 80%). NMR (DMSO d^): 1.09 - 1.26 
(m, 2H), 1.29 - 1.47 (m, 13H), 1.50 - 1.67 (m, 2H), 1.74 - 1.94 (m, 2H), 2.74 (t, 2H), 3.20 - 
3.37 (m, 2H), 6.51 (s, IH), 7.25 (s, 2H). 7.32 - 7.48 (m, 3H), 7.71 (d, 2H); MS m/z 448 

15 (M+Na). 

Example 48; l-(r(3Jg)-3-Aiiiino-4-(2-fluorophenYl)butanovnammol-A'^-methvI-4- 
phenvlcvclohexanecarboxainide 




20 Example 48 was prepared from Intermediate 35 using the procedure described in Example 
38 in 74 % yield. NMR (DMSO d6): 1.60-1.83 (m, 7H), 2.08 (d, IH), 2.22 (m, IH). 2.55 
(d, 3H), 2.59-2.61 (m, 2H), 2.86-2.94 (m, IH), 3.00-3.07 (m, IH), 3.63-3.66 (m, IH), 7.13- 
7.40 (m, 8H), 7.56 (d, IH), 8.00 (s, IH). 8.12 (brs, 2H); MS m/z 412 (MH+). 

25 Intermediate 31; 1-f rf9H-fluoren-9-vIinethoxv)carbonvnaiiiino)-4- 
phenvlcvclohexaaecarboxylic acid 

This compound was prepared according to the procedure described by Chen, Li; Cheung, 
Adrian Wai-hing; Chu, Xin-jie; Danho, Waleed; Swistok, Joseph; Wang, Yao; Yagaloff, 
Keith Alan, WO 2002018437. 
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Intermediate 32; Methyl l-ainino-4-phenvIcvclohexanecarboxvlate 

Trimethylsilyldiazomethane (2M in hexanes; 2.3 ml, 4.59 rninol) was added to a solution of 
l-{ [(9i?-fluoien-9-ylmethoxy)carbonyl]amino }-4-phenylcyclohexanecarboxylic acid 
(Intermediate 31, 1.35 g, 3.06 mmol) in methanol (14 ml) and toluene (20 ml). The reaction 
5 mixture was allowed to stir at ambient temperature for 3 hrs and acetic acid was added and 
volatile material was removed by evaporation to leave methyl l-{ [(9/?-fluoren-9- 
ylmethoxy)carbonyl] amino }-4-phenylcyclohexanecarboxylate (1.29 g, 93 %) as a solid; MS 
m/z 456(MH^. 

This material was treated with a 20% solution of piperidine in DMF (50 ml) at ambient 
10 temperature for 2 hrs. Water (100 ml) was added and the mixture extracted into EtOAc (3 x 
100 ml), the organic extracts were combined, dried (MgS04) and concentrated to leave a 
solid. This was purified on a 40 g silica Biotage cartridge eluting EtOAc-isohexane (1:1) to 
obtain the title compound (0.303 g, 46%). *H NMR (DMSO d6): 1.52-1.97 (m, 9H), 3.62 (s, 
3H), 6.97-7.29 (m, 5H); MS m/z 234 (MH+). 

15 

Intermediate 33; Methyl l-ir(3jg)-3-r(fe?f-butoxvcarbonYl)amino1-4-f2- 
fluorophenyI)butaiiOYilanuno>-4-phenvIcyclohexanecarboxvlate 

To a stirred solution of (3/?)-3-[(?e?t-butoxycarbonyl)amino]-4-(2-fluorophenyl)butanoic acid 
(0.386 g, 1.30mmol) in DCM (40nU) was added HOBT (0.210 g. 1.56 namol), EDCI (0.299 g, 

20 1.56 mmol), triethylamine (0.22 ml 1.56 mmol) and methyl l-amino-4- 

phenylcyclohexanecarboxylate (Intermediate 32, 0.303 g, 1.3 mmol). The reaction mixture 
was allowed to stir at ambient temperature for 16 hours, washed with water, IN aqueous 
potassium hydrogen sulfate (100 ml), sodium hydrogen carbonate (100 ml) and brine(100 ml). 
After drying with magnesium sulphate the solution was evaporated to leave crude product. 

25 This was purified on a 40 g silica Biotage cartridge eluting EtOAc-isohexane (1 : 1) to obtain 
the title compound (0.451 g, 68%). NMR (DMSO d6): 1.25 (s, 9H), 1.65-1.81 (m, 7H), 
2.11 (d, IH), 2.19 (d, IH), 2.31-2.42 (m. 2H), 2.65-2.70 (m, IH), 2.84-2.88 (m, IH), 3.56 (s, 
3H), 4.01-4.05 (m, IH), 6.63 (d, IH), 7.08-7.30 (m, 9H), 8.05 (s, IH); MS miz 535 (M+Na). 

30 Intermediate 34; l-ir(3Jg)-3-r(fe/t-Butoxycarbonyl)amino1-4-(2- 
fluorophenvI)butanovnamino>-4-phenvIcvclohexanecarboxyiic acid 
The tide compound was obtained in 82% yield by hydrolysis of methyl l-{[(3i^)-3-[(^e^^- 
butoxycarbonyl)aniino]-4-(2-fIuorophenyl)butanoyl] amino } -4-phenylcyclohexanecarboxylate 
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(I„.ern»di.te33)u=mg«.eprocedu«d^ribedtaInu™edtate20/HNMR(DMSOd* 

1 22 (s 9H) 1.52-1.77 (m, 7H), 2.11 (d, IH), 2.22 (d, IH). 2.32-2.39 (m, 2H), 2.63-2.70 (m. 
lH).2.82-2.89(dd,IH),3.96-4.06(m.lH),6.62(d.lH),7.05-7.28(m,9H).7.88(s.lH)-,MS 

m/z 521 (M+Na). 

pl,^^^,..y.i»h.vyi}aminoV3-oxopropYl1carbainate 

A mixture of l-{ [(3/?)-3-[(^..t-butoxycarbonyl)amino]-4<2-fluorophenyl)butanoyl]a^^^ 
phenylcyclohcxaBccarboxylic acid (Intermediate 34, 0.117 g, 0.353 mmol), HOBt (0.038 g, 

10 0 281 mmol), EDCI (0.054 g, 0.281 mmol), triethylamine (0.06 ml. 0.498 mmol) and 
methylamine hydrochloride (0.018 g, 0.234 mmol) in acetonitrile (5 ml) was heated for 5 
mins at 100 °C in a microwave. EtOAc (80 ml) was added and mixture was washed with IN 
aqueous potassium hydrogen sulfate (50 ml), sodium hydrogen carbonate (50 ml) and 
brine(50 ml). After drying with magnesium sulphate the solution was evaporated to leave 

15 crudeproduct.ThiswaspurifiedonareversephaseHPU:coloumn5-95%acetonitrileto 
obtain the title compound (0.100 g, 83 %). ^HNMR (DMSO d6): 1.24 (s, 9H), 1.58-1.78 (m. 
7H) 2 12-2.15 (m, 2H), 2.31-2.40 (m, 2H). 2.53 (d. 3H). 2.65-2.72 (m, IH), 2.81-2.91 (m, 
IH)! 4.00-4.06 (m, IH), 6.63 (d. IH), 7.07-7,30 (m, lOH), 7.54 (s. IH); MS m/z 534 (M+Na). 

20 w.^^i.t. 3fi: teff ^"* Ti /ni?^.1-f2.fluorohenzYlV3-r(l-{r(4- 

n ,,,,-,-n,-^:^^ ^^^K».vU.4.nhenvlrvclohexyn^^^^^ 

Tntrrm-'''"*-^'^- ^"rt.hntvX r(1l?)-3-ai-r(f2-r4- 

^^^^.^^^.^....^^^^^^^^ 

fi,inrnhenzvn-3 ---^"P»-"PY'1garbamate 
25 I„termediates36and37weremadeusingtheproceduredescribedforlntennediate35from 

Intermediate 34 and the relevant commercially available amine. 
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^ 


MS ffi/z 


Intermediate 




628 
M+Na 








7U4 
M+Na 



h.Ttaiiipi c ■ ■ - 

Intermediates 36 and 37 respectively. 





2.61-2.63 (m,2H), 2.85-2.92 (dd,lH). 2.98- 
3.05 (dd, IH), 3.61-3.64 (m. IH), 4.16-4.30 
(m, 2H), 7.04-7.34 (m, 12H). 8.06 (s, IH), 
8.09 (brs,2H), 8.19 (t,lH). 



2.21 (m.lH),2.61(d.lH), 2.76 (t,2H),2,88- 
2.95 (dd, 2H), 3.00-3.07 (dd, 2H). 3,25-3.28 
(m, 2H), 3.61-3.70 (m. IH), 7.13-7.40 (m, 
12H), 7.71 (d,2H). 8.00 (s,lH), 8.13 (brs, 

2H). . 
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Example 51; (W)-2-r(RV3-/Vmino-4-(2-flttoro-phenvn-butvrvlam ino1-1.2.3.4-tetrahydro- 
naphthalene-2-carboxvlic acid methvlamide 




F O 



Example 51 was prepared as described for Example 38 from Intermediate 49 in 98 % yield. 
5 ^HNMR (DMSO d6): 1.87-1.97 (m, IH), 2.26-2.30 (m, IH), 2.40-2.42 (m. 2H), 2.56 (d. 3H), 
2.64-2.68 (m, 2H), 2.73-2.81 (m, IH), 2.93-3.01 (m, 2H), 3.11-3.16 (m, IH), 3.58-3.63 (m. 
IH), 7.03-7.21 (m, 7H), 7.26-7.33 (m, IH), 7.64-7.66 (m, IH). 8.09 (brs, 2H), 8.15 (s, IH); 
MS m/z 384 (MH+). 

10 Tntermediate 49; tert-BviUl rfljg)-l-f2-fluor ohenzvn-3-f((2<?%2-rrmethvlaimno) 
farhnn Yl1-1.2.3.4-tetrahvdronaphthalen-2-vUamino)-3-n ™propvncarbamate 

Prepared from (3i?)-3-[(re/t-butoxycarbonyl)amino]-4-(2-fluorophenyl)butanoic acid and (R)- 
2-Amino-l,2,3,4-tetrahydro-naphthalene-2-carboxylic acid methylamide according to the 
procedure in Example 34 in 32% yield; MS m/z 484 CMH+). 

15 

rR^-2-Ainino-1.2,3.4-tetrahvdro-naphthalene-2-carboxvlic acid methvlamide 
Prepared from (R)-2-AmiTio-L,2,3,4-tetrahydro-naphthaiene-2-carboxylic acid using standard 
procedures known to those skilled in the art (described by M. Bodansky, 'Principles of 
Peptide Chemistry'. Springer-Verlag, New York. 1984). 
20 (R)-2-Amino-1.2.3.4-tetrahydro-naphthalene-2-carboxyUc acid (CAS no. 104974-44-9) could 
be prepared according to the Uteratuie procedure (J. Aldrich, Q Zheng. T.F. Murray,. Chirality 
(2001), 13(3), 125-129.) 

gvam plft f;2: l.|rr3Jg)-3-Amino-4-(2 -fluorophenvnbutanovnamino)-iV- 
25 methvlcvcloprnnanecarboxamide hy drogen chloride 
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(MH+). 

intermediate 21. MS ffl/z 417 (M+Naf . 
417 (M+Na). 

j^jerffledUt^S^^ 
,5 ™c.Ueco„^naw.*«.— ^^^^ 

30 8.36 (s. IH). 12.22 (s. IH); MS m/. 381 (MH+). 
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Example 53; l-(r(3/?)-3-Amino-4-(2-fluoroDhenvl)butanovnamino>-iV-l2- 
[(propvlsulfonvnaminolethYllcYclopropanecarboxainide hydrogen chloride 




5 Example 53 was prepared as described for Example 38 from Intermediate 50 in 98 % yield. 
NMR (DMSO d6): 0.69-0.73 (m, IH), 0.80-0.91 (m, IH), 0.94 (t, 3H), 1.12-1.20 (m. 2H), 
1.55-1.67 (m, 2H), 2.39-2.44 (m, 2H), 2.78-3.11 (m, 8H), 3.62-3.71 (m, IH), 7.06 (t, IH), 
7.14-7.18 (m, 2H), 7.29-7.36 (m, 2H), 7.87 (t, IH), 8.08 (brs, 2H), 8.61 (s, IH); MS m/z 429 
(MH+). 

10 

Intermediate 50: fe/f-Butyl r(lR)-l-(2-fluQrobenzvl)-3-oxo-3-(ll-ra2- 
rfpropvlsulfonYl)amino1ethvUamiiio)carbonvncvclopropvl>aniino)propvncarhamate 
Prepared according the procedure described in Intermediate 21 from Intermediate 38 and 
//-(2-aminoethyl)piopane-l-sulfonamide (CAS No 53673-27-1 JMed.Chem., (1982), 
15 25(11), 1286-92) in 55% yield; MS m/z 551 (M+Na). 

Example 54; l-r(R)-3-Amino-4-f2-fluoro-phenvl)-butvrvlaminol-2-(4-chloro-phenvl)- 
cvclopropanecarboxvlic acid methvlamide 



20 Example 54 was made following the procedure as described for Example 38 from 
Intermediate 51 in 98% yield; MS m/z 404 (MH+). 

Intermediate 51; ferf-Butyl r(lR)-3-(l2-(4-chlorophenvl)-l-r(methvlamino)carbonvn 
cvclopropvl>amino)-l-(2-fluorobenzvl)-3-oxopropYncarbamate 
25 Prepared from (3/?)-3-[(rert-butoxycarbonyl)amino]-4-(2-fluorophenyl)butanoic acid and 1- 
amino-2-(4-chlorophenyl)-iV-methylcyclopropanecarboxamide (CAS No:669058-61-1 /. Org. 




,CI 



F 



o 
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Chem., 2004, 69(4), 1262-1269) according to the procedure in Intermediate 21 in 9% yield; 
MSm/z526(M+Na). 

Example 55; f3^)>3-Ainino-iV-f(lR)-l-cvclohexvl-2-rf4-fluorobenzvnamino1-2-oxoethvU. 
5 4-(2-flttorophenvl)butanamide 

Example 56; f3J?)-3-Amino-iV-rflgVl-cvclohexvl-2-asopropvIamino')-2-oxoethvn-4-(2- 
fluorophenvDbutanamide 

Example 57; (3ig)-3-Amino-iV-r(l/g)-2-ff2-r4-(aminosulfonvl)phenvnethvllaminQ)-l- 
cvclohexvl-2-oxoethvl1-4-(2-fluorophenvl)butanamide 
10 Example 58; (31g)-3-AmipQ-iV-l(ljg)-l-cvclohexvl-2-rfcvclopropvlmethvl)amino1-2- 
oxoethvlV-4-(2-flttorophenYl)butanamide 

Example 59: r3Jg>-3-amino-iV-r(lJg)-l-Cvclohexvl>2-fmethvlaminoV2-oxoethvn-4-(2- 
fluorophenvDbntanamide 

Example 55 to 59 were made using the procedure described in Example 38, starting from 
15 Intermediates 42 to 46 respectively: 




Eg 




'H NMR (DMSO) 


MSm/z 


55 




0.92-1.12 (m, 5H), 1.46-1.66 (m, 6H), 2.42- 
2.57 (m, 2H), 2.81-2.88 (m, IH), 2.95-3.00 
(m, IH), 3.66 (brs, IH), 4.12-4.17 (m, IH), 
4.23-4.26 (m, IH), 7.08-7.40 (m, 8H), 7.96 
(brs. 2H). 8.20-8.27 (m, IH), 8.48-8.52 (m, 
IH). 


444 

(MH)"" 


56 


-CH(CH3)2 
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57 




0.77-1.O7 (m. 5H), 1.38-1.64 (m, 6H), 2.35- 
2.47 (m, 2H), 2.75-2.88 (m, 3H), 2.95-3.00 
(m, IH), 3.21-3.28 (m, IH), 3.37-3.46 (m, 
IH), 3.65 (m, IH), 4.04-4.07 (m, IH), 7.16- 
7.40 (m. 8H), 7.71 (m, 2H), 7.94 (brs, 2H), 
8.09-8.20 (m, 2H). 


519 
(MH)+ 


58 




-0.02-0.02 (m, 2H), 0.21-0.27 (m, 2H), 
0.69-1.O2 (m, 6H), 1.38-1.54 (m, 6H), 2.27- 
2.45 (m, 2H), 2.67-2.89 (m, 4H), 3.51 (brs, 
IH). 3.97 (t, IH), 7.02-7.08 (m, 2H), 7.17- 
7.23 (m, 2tD, 7.82 (brs, 2H), 7.91 (t. IH), 
8.02 (d, IH). 


390 
(MH)* 


59 


-CH3 


0.90-1.17 (m. 5H), 1.45-1.66 (m, 6H), 2.36- 
2.39 (m, IH), 2.56-2.60 (m, 3H), 2.67-2.77 
(m, IH), 2.82-2.88 (m, IH), 2.97-3.04 (m, 
IH), 3.65 (brs, IH), 4.02-4.08 (m, IH), 
7.16-7.22 (m, 2H), 7.32-7.37 (m, 2H), 7.90- 
7.92 (m, IH), 8.04 (brs, 2H), 8.17-8.21 (m, 
IH) 


350 
(MH)"" 



Intermediate 41; methyl (2ig)-ir(31g)-3-r(feyf-butoxvcarbonvnamino1-4-f2- 
flttorophenvDbutanovIlaminoKcvdohexvDacetate 

5 The title compound was prepared from Intermediate 8 (1.0 g, 2.53 mmol) and methyl (2/?)- 
amino(cyclohexyl)acetate hydrogen chloride (Van Boeckel, et al WO 98/07308) (0.43 g, 
2.53 mmol) using the procedure described in Example 11 (except acetonitrile was used as 
solvent in place of DCM) to provide the title compound (0.894 g, 79%). ^HNMR (DMSO 
d6): 0.96-1.19 (m, 5H), 1.26 (s, 9H), 1.48-1.66 (m, 6H), 2.22-2.39 (m, 2H). 2.57-2.65 (m, 
10 IH). 2.75-2.81 (m, IH). 3.59 (s, 3H), 3.95-3.96 (m, IH), 4.13 (t, IH), 6.59 (d, IH). 7.07 (t, 
2H), 7.19 (m, 2H). 8.13 (d, IH); MS m/z 473 (M+Na). 
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T»t.rnit>diate 40' pP V|f(^??V3-r(fprf-Biit.oxYcarbonYl)animo1-4-(2- 

The titlecompound was obtainedin 100% yield by hydrolysis Of methyl (2i?)-{[Q^^^^ 
axmno4-(2-fluorophenyl)butanoyl]andno}(cyclohexyO^^^^^^ 
5 procedure described in Intermediate 20. ^HNMR (DMSO d6): 0.88-1.19 (m, 5H), 1.26 (s. 
9H) 1 54-1.73 (m. 6H), 2.27-2.35 (m, 2H), 2.58-2.66 (m, IH), 2.75-2.81 (m, IH). 3.96-4.04 
(m,lH),4.11(t.lH),6.60(d,lH),7.06(t,2H).7.19-7.24(m.2H),7.98(d,lH);MSn^z4^ 

(M+Na). 

\.v..fhvUamino >i-^^-"""robenzvlV^-oxopropyl1carbamate 

T....^^i.f.43:fP^i- ff^^«^-^--'"^«^l-i-^<>^^"^V^''"^^^^^^^ 

»..thvn.2.(2.ff ph^nvlVethvll nrh^mic arid te/t-butyl ester 

w..n..Hi.te44:^-»^-i^"^irri/?^-34r(] ff) - ? - f{?.44-( aininosul^^^^^^ 

15 i .^,.i»H.vvUl.nxoethY'^"-^"n^-^-^2.fluorobon7ylV3-oxopropyl1ca^^ 
T..o.«..Hi.t.45: ^-.^-«»^virn/?V3-aO ^^-i-- Y-l»H.xvl-24fcvr1onropy^^ 
^^^..hyl|.m» ^ n )-l-/l-flnnrobe ^^ Tl^-3-nxoDroPvncarbamate 
T„^,,^,^....zt^. ,.^.«„tvir(l2?^-Mr^^»^-1-^^^^»heyvl-?,-(metbylainino)-2- 
„^|Uyi^.^{nn >.1.f2-fluoro h«^"^-'^lV3-oxoDronYncarbamate 

20 Intermediates42to46weremadeusingtheproceduredescribedinIntennediate35from 
Mermediate 40 and the appropriate annne, but the crude products were mtered and take^ 

directly into the deprotection step. 

HO 



25 
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Intermediate 




MSm/z 


42 




566 
M+Na 


43 


CH(CH3)2 


500 
M+Na 


44 




641 

M+Na 


45 




512 
M+Na 


46 


CH3 


472 
M+Na 



Example 60; 2-ir(3ig)-3-amino-4-(2-fluorophenYl)butanovnaminol-A^-f2-r4- 

(methvIsulfonvl)phenYl1ethvllindane-2-carboxamide 
5 Example 61 2-irf3je)-3-amino-4-(2-fluoroDhenvI)butanovI1ammol-jV-l3- 

[(niethYls"1f""Y0^™^""^P''OPvl'Hndane-2-carboxamide 

Example 62: 2-ir(3lg)-3-amino-4-(2-fluorophenYl)btttanovnammo>-jV-l3- 

rfpropvIsulfonvI)amino1propvI>indane-2-carboxamide 

Example 63: 2-irf3Jg)-3-amino-4-f2-fluorophenvl)butanovnamino>-Ar-iri- 
10 (propvlsulfonYl)piperidin-4-vnniethvl)indane-2-carboxamide 

Example 64; 2-ir(3jg')-3-amino-4-f2-fluorophenYl)butanoYnaminol-iV-iri- 

l[methvlsuIfonvnpiperidin-4-Ynmethvllindane-2-carboxamide 

Example 65; 2-(r(31g)-3-amino-4-(2-fluorophenvl)btttanovnammo)-jV-r4- 

fmethvIsttlfopvl)benzvnindane-2-carboxamide 
15 Example 66; r4-r2-ir(2-irf3je)-3-amino-4-(2-fluorophenvnbutanovl1aminol-23-dihvdro- 

lH-inden-2-Yl)carbonYnamino>ethYl)phenoxYlacetic acid 

Example 67; 2-(r(3j?)-3-amino-4-(2-fluorophenYl)butanoYnamino}-A^-r4- 

ffriflttoromethYnbenzvl1indane-2-carboxamide 

Example 68; 2-fr(3jg)-3-amino-4-(2-fluorophenYl)butanoYnamino)-Ar-r2-(methYlamino)- 
20 2-oxoethYnindane-2-carboxamide 
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E«„np.e.60to«8«ere prepared fr.mlntermediat.s52.«) by the method de^cribedta 
Example 38 




Example I 


P 


HNMR(DMSO) ^ 


vtSm/z 


60 


9 '■ 


i.41 (d, 2H), 2.77-2.85 (m, 3H), 
2.95-3.10 (m, 3H), 3.16 (s, 3H), 
3.36-3.48 (m, 2H), 3.58-3.62 (m, 
IH). 7.06-7.17 (m, 6H). 7.22-7.32 
(m,2H),7.42(d.2H), 7.81 (d, 
2H),7.91(t,lH), 8.10 (brs,2H), 
8.55 (s, IH). 


538 (MH)"" 


61 




1.51-1.60 (m, 2H), 2.41-2.42 (m, 
2H), 2.81-2.94 (m,6H), 3.00-3.18 
(m, 5H), 3.36-3.52 (m,2H), 3.59- 
3.64 (m, IH), 6.86 (t, 1H),7.06- 
7.33 (m,8ir), 7.80 (t, IH). 8.03 
(brs, 2H), 8.57 (s, IH). 


491 (MH)* 


62 




0.95(t,3H),L52-1.70(m,4H), 
2.41 (d, 2H), 2.77-3.21 (m. lOH), 
3.40-3.51 (m, 2H). 3.60-3.63 (m, 
IH), 6.90 (t, IH), 7.06-7.30 (m, 
9H), 7.80 (t, IH), 8.06 (brs, 2H), 
8.57 (s, IH). 


491 (MH)^ 


63 




0.95 (t,3H), 1.21-1.35 (m,2H), 
1.58-1.68 (m,3H), 1.77-1.81 (m, 
IH), 2.39 (d, 2H), 2.70-3.22 (m, 
13H), 3.37-3.45 (m,2H), 3.58- 
3.68 (m. IH), 7.06-7.30 (m, 8H), 
8.11 brs, 2H), 8.71 (s. IH). 


559 (MH)* 
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64 


O...P 1 


.21-1.34 (m, 2H), 1.63-1.81 (m, 3 
H), 2.38 (a, 2tl), Z.ou-.i.oi- 
H). 2.86 (s,3H), 2.95-3.22 (m, 

H) , 3.35-3.51 (m,3H), 3,58-3.66 
in,lH), 7.03-7.31 (m, 8H), 8.08 

I) rs, 2H), 8.71 (s, IH). 


31 (MH)* 


65 




2.44 (m, 2H), 2.77-2.85 (m, IH). 
2.94-3.01 (m, IH), 3.09-3.24 (m, 
2H), 3.15 (s, 3H), 3.32-3.48 (m, 
2H), 3.61-3.66 (m. IH), 4.34 (t, 
2H), 7.05-7.30 (m, 8H), 7.46 (d, 
2H). 7.82 (d, 2H). 8.09 (brs, 2H), 
8.52 (t, IH), 8.69 (s, IH) 


524 (MH)* 


66 




2.38-2.41 (m, 2H), 2.59 (t, 2H). 
2.70-2.81 (m, IH), 2.94-3.20 (m, 
5H), 3.33-3.49 (ni,2H), 3.59-3.63 
(m, IH), 4.60 (s,2H), 6.70 (d, 
2H), 7.04-7.32 (m, lOH), 7.82 (t, 
IH). 8.04 (brs, 2H). 8.52 (s. IH). 


534 (MH)^ 


67 




2.41-2.44 (m, 2H), 2.77-2.84 (m, 
IH), 2.93-3.00 (m,lH), 3.09-3.24 
(m, 2H), 3.39-3.45 (m, 2il), J.^^ 
3.63 (m, IH), 4.25-4.41 (m, 2H), 
7.05-7.32 (m, 8H), 7.41 (d, 2H), 
7.62 (d, 2H), 8.08 (brs, 2H), 8.50 
(t, IH), 8.68 (s, IH). 


514 (MH)"" 


68 




" 2.41-2.43 (m, 2H), 2.57 (d, 3H), 
2.79-2.99 (m, 2H), 3.01-3.17 (m, 
3H), 3.48-3.67 (m.4H), 7.08-7.31 
(m, 8H), 7.41-7.42 (m, IH), 8.08 
(brs, 2H), 8.20 (t, IH), 8.89 (s, 
|lH). 


427 (MH)^ 
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._..-...... ^.».rmv^,2.Bluc.n ph.ny.).l.f(7,.f^(4-n.e.h.nesu^.n .M^ 

■..■.■■■■K„^,.1 ..„...n. Mr.rh. nK.yU.n.ea.yDT .h H1 rnrh..«.o .rid ^.^-hutyl e^te.- 

p ,.. ,..,...,.ovlHnda- - rl.-..-hn.r.oy1-n.e.hy W r.rb.n,.o .cM ^^-W ester 

1 ..•»m...r^B1a nroph.nynO-n^r^-(pr.p..-<--1-'"'W°o^^^^ 

- ,.^.K...„..lda,.2. M n^or.l-r.e.hy^^^^^^^^ 
::.L.,„^«.,n.V2.; »o-p..eny.V1.t(Hfl-frroP^"--'--''^^^^^^^^^^ 

„..- . ,..„,.......«-n, nthvU - Hhyl>- «.rh.mlc aril ester . 

. ^...^ . <4.r fr I"- ^->..^-«-'-^r.rl,nn.ln.plnn-4.(7.fh...r.-phe.yD- 

, 1-T V--.i.ind,n r ^ ,.r l .»nylV an.inoVethyl1.phrn,vyVace1icaclt 

...n..MUX^r-,nu.ron.,r,y^.^.M !!^ 

. , ..„,K.„.>v.1.n, rth . » - .H.yl)- rarbamio arid >rrt.h..tyl ester 
;:..„J^ ...a...fr i - P-^ -.n.n.l IP f„,„l,Tlr.rhnn.oyln.>.hyl-«.rbanu.y|)- 

20 

Wennedia.es 52-60 we«n.de6»ml».ermedia.e2and*« appropriate a,mn^ 
^a.u.ing«.eprccea».descri^for.he,yn*esiso(In.er™.dU..el.Thei^uo.s 

were taken direcdy into the deprotection step. 




25 
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Intermediate 1 


^ ] 


USm/z 


52 




560 

(M+Na) 


53 


rl 


613 

(M+Na) 


54 


H 


613 

(M+Na) 


55 




681 

(M+Na) 


56 




653 

(M+Na) 


57 




646 

(M+Na) 


58 




656 

(M+Na) 


59 




636 

(M+Na) 


60 




549 

(M+Na) 



I„ttmedl.tesu»dinthep«parattonotc.mpo»ndsde«rUH>dabo«»er..bW^^ 
follows:- 

DCM(lOml) was added «cftylan>i„e(0.41n=l. 2.93 nm>ol)a„dl-propa„.sulphoBylcblonde 

aUowed to stir at ambient temperature for 16 



(0.33 ml, 2.93 mmol). The reaction mixture was 
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HH,eouentialWwi*po»sium hydrogen .aAona«(50ni)andbrine(50na). 
hrs then washed sequentially wit eum This 

. u „c dried (MgS04) and concentrated to give a colourless gum. 

. ,.„. % NMR (300 MIfc DMSO) 3 0.95 (t, 3H), 1.20 - 1.39 (m. 2H). 1.64 
10 8.63 (s,lH), 8.92 (S.1H); MS n^z 220 ^+H)*. 

cashed .e,„enU.Uy™*Pj--J^^^ 

orgamc phase wa.d.ed(MgSO.)^ ^^^^^^^^_^^^^_^^^^^ 

,Mpensionstiliedtor2htsatamDi iHNMR(3aOMa:,DMSO)5 
H^io'Jmo 91%)asacreamsoUO, tllNMKVJ""' 

(s,3H);MSn)/zl80(M+H)"'- 
30 (MHO- 
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[l-(methylsulfoayl)piperidin-4-yl]methy^^ 

was prepared as for [l-(Propylsulfonyl)-piperidin-4-yl]-methylamine hydrochloride salt 
except methanesulfonyl chloride was used in place of 1-propylsulphonyl chloride; MS m/z 
5 193 (MH"). 

p|/i.|A/fatii Ylsii1fonvl^pb '^tiY"ethvnamine 

{2-[4.(Methylsulfonyl)phenyl]ethyl}amine Cas No: 153402-45-0 was prepared as described 
inNiu, Jinkui; Lawrence. Davids. Journal of Biological Chemistry, 1991,212 (3), 1493- 

10 1499. 

carboxamide 

na. ->. n^(iffV3-aip i«n-4-Dhenvlbutanovnainino>-Ar-{2- 
15 [rprnp ylsiilfonvP ^'"^"»l<-thvlMndane-2-carboxainide 

Example 69 to 70 were prepared from Intermediates 61 and 62 respectively by the 
method described in Example 38. 




Example 




'HNMR(DMSO) 1 


MSm/z 


69 


7S I 




2.39-2.41 (m, 2H), 2.67-2.75 (m, 
IH), 2.90-2.96 (m, IH). 3.12-3.21 
(m, 2H), 3.37-3.48 (m, 2H), 3.59 (m, 
IH), 4.19-4.30 (m,2H), 7.12-7.28 
(m, 14H), 8.02 (brs. 2H), 8.36 (t, 
IH), 8.59 (s, IH) 


428 (MHf 
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70 




0.95 (t,3H), 1.57-1.69 (m,2H), 


486 {MHf 




2.3502.40 (m, 2H), 2.68-2.75 (m, 








IH), 2.90-2.95 (m, 5H), 3.04-3.22 








(m, 4H). 3.39-3.60 (m, 2H). 3.59- 








3.62 (m, IH), 6.95 (t, IH), 7.15-7.26 








(m, 9H), 7.89 (t, IH), 8.00 (brs, 2H), 








8.61 (s. IH) 






T»t.,^P.iiate 6 1 • ■BPnzvl.2- r-h^n^lc^rbamovl-ind9ii-?,-vlcarbamoYl)-ethyl1- 
r^yK«».4^ ai>{H fef^-hutvl ester 

;„H.n-2-vlcarH o^nyl^''thvl^-carhainii' acid terf-butyl ester 

Intermediates 6 1 and 62 were made from Intermediate 2 and the appropriate amine using the 
procedure described in Intermediate 33 and the products taken directly into the deprotection 
10 step. 



Intermediate 



MSm/z 
550 



61 



62 



608 
M+Na 
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1. Acon^poundoffonnulaCDoraphannaceuticaU^^^^^^^^ 



d) 



(WOalkoxy (optionally subsdtuBd with 1-5 halo) and cyano; 
r' is selected from hydrogen and (l-6C)alkyl; 

ele«..o.hydrosen,(l«.(3-3C)cycloalM,(5^^^^ 
,5 l»clo.lcy..ARl,HBTl, .(l.aC)a.ylAKl,-<l-«C)a«..A^. "^-^ 
SQcydoalkyl, -(l-6C)alkylHBrl.-(l-6C)alkylHBI2, 
n 6aalkylC«l-6C)alkyl. .(1.6C)alkylCO.(3-8C)cyoloaIkyl, 

.a.6C)allcylNHCO(3-8C)cycloa.kyl. -(l-60aBcylNHC0AR . 
.LoalkylCONHCWOalUyl, -a-6C)alkylCONH(3-8C)cyc,oalkyl. 
n fiOalkvlCON-d<a-6C)alkyl. -(l^QalkylCONHARl, 

" p.andR'n,aytogeU,e.wi.h.hcnit«,gen.owhich«.eyarea..achedfonnaring 

rS«y3iwhe.ina.ngco«p..ngRUndKMsop.onallysuhs«t«edhy 

" rrasir— ndentlyse.=cted...nha.o,a^^^^^^^ 
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6C)alkoxy,cyano,carboxy,carboxy(l-6CW 
6C)alkylannno,diKl-6C)alkylanuno.™ 

6C)allcylandHETl; 

r3 andR^ are independently selected from hydrogen. (l-6C)alkyl. (3-8C)cycloalkyl. 
5 (3-8C)cycloalkenyl, (5-12C)bicycloalkyl, -(l-6C)aIkyl(3-8C)cycloalkyl. 

-(l-6C)alkyl(3-8C)cydoalkenyl, ARl, AR2. HETl, mT2. -(1.6C)alkylARl, -(1- 
6C)alkylAR2, -(l-6C)alkyfflETl, and -(l-6C)alkylHET2; or 

andRnogether form aring as defined by (3-8C)cycloalkyl, AR2, HETl orHET2; 
r5 R^ r7 and R' are independently selected from hydrogen and (l-6C)alkyl; 
10 whereinany(l6C)alkyl^oupwithinanydefinitionofR^R^R^R^R^R^R^orR«i^ 
optionallysubstitutedbylor2substituents independently selectedfromhydroxyandfluoro; 

wherein any (3-8C)cycloalkyl. (3-8C)cycloalkenyl, (5-12C)bicycloalkyl or 
(6-12C)tricycloalkyl within any definition of R^ R' or R* is optionally substituted; 
ARl is optionally substituted phenyl; 
15 AR2 is an optionally .ubsBrnted 8-, 9- or 10-™mb«ed, amaturated. partially or fully 

saturated bicyclic carbocylic ring; 

HETl is an optionally substtmted 3-, 4-, 5- or 6-menibered, unsaturated, parfaUy or 
fully saturated monocyclic hcterocyclyl ring containing up tx, four hetcroatoms independently 
selected tomCNandSCbutnotcontaining any 0-0,0-S or S-S bonds), linked viaaring 
20 carbona,om.oraringm.rogenatomiftheringisno..herebyquaternised,andv*ere.nany 

available carbon, sulfur or nitrogen atom may be oxidised; 

HEK is an optionally substituted 8-, 9- or 10-membered. unsatorated, parfally or 
Mly saturated bicyclic heterocyclyl ring oontainingup to four heteroatoms independently 
selected fr„mO,NandS(butnot containing any 0-0, 0-S or S-S bonds). andUnkedviaa 
25 ringcarbonatomineitheroftheringscomprisingthebicyclicsystem; 

HBI3 is an N-linked saturated WcycUc or tricycUc ring system, contaimng up to 12 
ring atoms including the linking nitrogen atom; 

wherein suitable optional substituents on (3-8C)cycloalkyl , 
(5.12C)bicycloalkyl, (6-12C)Mcycloalkyl, ARl, AR2, HETl and HEr2 are 1, 2, 3, 4 or 5 
30 subsUmentsindep^dentlyselectedfromphenyKoprionallysubsritutedwithhalo 

.rifluoromeftyl,(l-4C)aBcylor(l-4C)alkox,)),halo,(l-6C)alkyl,hal„(l-6C)alkyl,d.halo(l- 
eoalkyl, trifluoromethyl, (l-6C)alkoxy, caAoxy(l-«C)alkyl, carboxy(l-6C)alkoxy, hydroxy, 
amino, (l-«C)alkylamino, di(l-6C)alkylamino, -CONHj. 
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-CONH(l-6C)alkyl,-CONdi(l-6C)alkyl.-NHCO(l^^^^^^^ -S0.(l-6C)alkyl, -S(0)^. 
-S0.NH(l-6C)alkyl, -S02Ndi(l-6C)alkyl and-NHS02(l-6C)alkyl. 

2. A compound as claimed in Claim 1 which is a compound of the formula OA) 




(lA) 

oraphannaceuticanyacceptable salt thereof, whereinMR^R^R^R^R^R^ 
have any of the meanings defined in Claim 1. 
" 3. Aoompo„ndascIataedinClatalor2orapharmace,.ttcdIy-accep.abtesal.tt>ereof. 

is phenyl op«onanysubsttmted«ifl. 1,2. 3,4or5groupsin<tepcndenay»elecKd 

fromR^; . . , ru 1 ^ 

15 R'is selected from halo. (l-6C)alkyl (optionally substituted with 1-5 halo). 

(l-6C)alkoxy (optionally substituted with 1-5 halo) and cyano; 
r1 is selected from hydrogen and (l-6C)alkyl; 

is selectedfromhydrogen, (l-6C)alkyl, (3-8C)cycloalkyl . (5-12C)bicycloalkyl, (6- 
i2C)tricycloalkyl,ARl,HETl, -(l-6C)alkylARl, 
20 -(l-6C)alkylAR2.-(l-6C).akyK3-8C)cycloalkyl, .(l-6C)alkylHETl. -(l-6C)alkylHET2, 
.(l-6C)alkylCO,(l-6C)alkyl. -(l-6C)alkylCOa(3-8C)cycloalkyl. 
(l-6C)alkylC0.ARl. -(l-6C)alkylC0^Tl. -(l-6C)alkylOCO(l-6C)alkyl. 
.(l-6C)alkylOCO(3-8C)cycloalkyl, -(l-6C)alkylOCOARl, -(l-6C)alkylOCOHETl. 
(l-6C)alkylCO(l-6C)alkyl, .(l-6C)alkylCO(3-8C)cycloalkyl, 
25 .(l-6C)alkylC0ARl. .(l-6C)alkylCOHETl, -(l-6C)alkylNHCO(l-6C)alkyl, 
.(l-6C)alkylNHCO(3-8C)cycloalkyl, -(l-6C)alkymHC0ARl, 
.(1.6C)alkylCONH(l-6C)alkyl.-(l-6C)alkylCONH(3-8C)cycloalkyl, 

(1.6C)alkylCON-di(l-6C)alkyl. -(l-6C)alkylC0NHARl, 
(l-6C)alkylNH(l-6C)dkyl,-(l-6C)alkylN-di(l-6C)aUcyl.-(l-6C)aUcylNH^^ 
30 .(i.6C)alkylNH(HETl).-(l-6C)alkylNHSO.(1.6C)alkyl,-(l-6C)^^^^^^ 
and -(l-6C)alkylS02]^-di(l-6C)alkyl; 
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R' andR^maytogetherwiththemtrogentowhichtoyTOattachedfoimaring 
defined by HETl;wheremari„g comprising R'andR^isopUonaUysubstitutedbylor2 
s„bsti»en.independenflyselec.d,ro.ha,o.(1.6C)ai.yl,haio(l-6C)a.kyl,(l-« 
5cyano,carboxy.ca^boxy(^6C,a,M,-CO(l«.,-CO.(l-™,(^6C)a..^^^^^^^ 
I(l-6C)all.y.an>ino,-NHCO(l-™,^ONH(l-6C)alkyl. -C0Ndi-(l-6C)alky. and 

HETl; 

r3 and R'* are independently selected from hydrogen, (l-6C)alkyl, 
.(l-6C)alkyl(3-8C)cycloalkyl, -(l-6C)alkyl(3.8C)cycloalkenyl, -(l-6C)alkylARl, 
10 -(l-6C)alkylAR2, -(l-6C)alkylHETl. and -(l-6C)alkylHBr2; or 

R3andR^togetherfonnaringasdefmedby(3-8C)cycloalkyl.AR2,HETlorH^^^ 

R^ R^ and R« are independently selected from hydrogen and (l-6C)alkyl; 
ARl is optionally substituted phenyl; 

AR2 is an optionally substttuted 8-, 9- or 10-n>embe«d, unsaturated, partially or Mly 

15 saturated bicydic carbocylic ring; 

HBTl is an optically ^bsHtuted 3-, 4-, 5- or 6-membered, unsaturated, partially or 
fclly samrat^l monocyclic hete^cyclyl ring containing up to four heteroatoms independently 
seleotedfromO.NandS(butnot containing any 0-O.O-S or S-Sbonds),Modviaanng 
carbon atom. oraringnitrogenat^niftheringUaottherebyquatemised. and wherein any 
20 avaiIableoarbon,sulfurormtiDgenatommaybeoxidised; 

HEr2 is an optionally subsrituted 8-. 9- ot l^membered, unsaturated. partiaUy or 
fuuy saturated bicyolicheterooyclyl ring containing up to four heteroatomsindepead^tly 
selected fromO.HandS(butnotco„taining any 0-0,C>SorS-S bonds), andlintodviaa 

ringcarbonatomineitheroftheringscomprisingthebicycUcsystem; 
,5 „hereinsui.able„ptionalsubstituentso„ARl,AR2.HEriandHET7arel,2.3,4or 

5 subsriments independently selea«l f.«n halo, (l-6C)alkyl, halo(1.6C)alkyl. dihalo(l- 
6C)aU™l.rifluo.omemyl.(l^)*oxy.cart».y(l-6C)alkyl,carboxy(l-6C)atay.hy*^^^ 
,„nno(l-6C)alkylamino.diO-6Qalkylami.o.-Com,-CONHCl-6C)alkyl.-C^^^^^ 
6C)all^l,-NHCO(l-6C)alkyl.-S(0)^.-SO.NHa-6C)alkyl.OT(WC)antyland- 

30 NHS02(l-6C)alkyl. 

4. A compound ot the formula (1) as claimed in claim 1 or 2 or a pharmaceuticaUy 

acceptable salt thereof wherein 
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AT is phenyl optionally substituted with 1 or 2 groups independentiy selected from R^; 
r9 is selected from halo, methyl, methoxy and trifluoromethyl; 

is hydrogen or methyl; 
R^is hydrogen; 
5 R^ is hydrogen; 
R''is hydrogen; 
R^ is hydrogen; 

r3 and R^ogether form a ring as defined by AR2, HETl or HET2; and 
R^is selected from (l-6C)alkyl, (3-8C)cycloalkyl , (5-12C)bicycloalkyl. 
XO (6.12C)tricycloalkyl,ARl.HETl, .(l-6C)alkylARl. -(l-6C)alkylNHCO(l-6C)alkyl, 
.(1.6C)alkylNHC0ARl, -(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylC0NHARl, 
-(l-6C)alkylNH(l-6C)alkyl, -(l-6C)alkylNHARl. -(l-6C)alkylNH(HETl), 
.(l-6C)alkylNHSOa(l-6C)alkyl and .(l-6C)alkylS02NH(l-6C)alkyl. 

15 5. Acompoundofthefonnula(DasclaimedinClaimlor2orapharmaceutically 

acceptable salt thereof wherein ^ 
Ar is phenyl optionally substituted with 1 or 2 groups independently selected from R ; 
r9 is selected from halo, methyl, methoxy and trifluoromethyl; 
R^ is hydrogen or methyl; 
20 R^ is hydrogen; 
R*^ is hydrogen; 
R''is hydrogen; 
R^is hydrogen; 

R^ishydrogenandR^s selected from -(l-4C)alkyl(3-8C)cycloalkyl, 
25 -(1.4C)alkyl(3-8C)cycloalkenyl, -(MQalkylARl. -(l-4C)alkylAR2, -(l-4C)alkylHETl 
and-(l-4C)alkylHET2;and 

r2 is selected from (l-6C)alkyi, (3-8C)cycloalkyl . (5-12C)bicycloalkyl, 
(6.12C)tricycloalkyl, ARl. HETl. -(l-6C)alkylARl, -(l-6C)alkylNHCO(l-6C)alkyl. -(1- 
6C)alkylNHC0ARl. .(l-6C)alkylCONH(l-6C)alkyl, -(l-6C)alkylC0NHARl. -(1- 
30 6C)alkylNH(l-6C)alkyl.-(l-6C)alkylNHARl. -(l-6C)alkylNH(HETl), -(1- 
6C)alkylNHS02(l-6C)alkyl and -(l-6C)alkylS02NH(l-6C)alkyl. 
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^co„^„„dascl.in,edi.c.=dmlo,2o.aphann.c=.Ucan,acoep.b,esaU*e«of 

wherein 

Ar is phenyl substituted with l,2or3fluoro; 
■D 1 Jo hydrogen; 

2 , . ^ f, ^ n 6C^alkvl (3-8C)oycloi*yl , (5-12C)bicycloiakyl. 
5 '^^'-^-'^-^^-^f^^ , . C)a.MAKl,-(l-6C,^y>NHC0(l-W 

-(l-6C)alkylNHS«l-«C)aIkyla„d-(l-6C)*ylSO^ffl(l«l. 

10 rMs hydrogen; 

is CHrARl, CHrHETl or CH2-HET2; and 
r'' and R** are all hydrogen. 

Aoon^^dasclain-cdinaai^. a.2»aphannaceuacallyaccep.abU.aI.*e^( 

15 wherein 

Ar is phenyl substituted with 1. 2 or 3 fluoro; 

R^ is hydrogen; 
20 RnsCHrARlorCH2.HETl;and 
r5, R^ R'' and R* are all hydrogen. 

, Aco«poundasolaimedtacW»5.6o,7<.aphan«ac=«6o.Uyaccep,ab.esa.t 
lereot,«he.i„thecarbo„a.o.beari„sR'a„dR'ha.fl.e(R)^nfi^Uon. 

"„ Aoompoanda.clatoedmclain,lwhichisselecu=dftom 
la-A^no-WCRH-benzy— y^2-phe„yl-ethvl)-4<^^^^^^^ 

S-^:J(2«h.y>mO.H-(— ^ 
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JJ^^no^(2-n»o.o-phcnylW0i)-l-%>— ^^^^^ 

pharmaceuticaUy-acceptabte salt thereof. 
,0 ,0. Aptocesstethcp^a.ti<»o,a«,n^»ndoffo™>»la(D,.raphanna^uUcany 

.«t«hi^ .alt thereof, as claimed in claim 1 which comprises 

:::Lp:.ao„on..a(n)«ana.va..«v.^^^^^^^ 

protecting group P; 



25 (m) 

o.b,couplingofaco,»poundof,o™ulaaV)ota„a..ivatead=rtva,i,= .heteof^^ 
:loptot^nssroup,wi.haco.npo»ao,fo„nu.a(V,,onowedby.movalo,tKe 

protecting group P; 



.OH 
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' 1 u V I 



(TV) 



(V) 



and thereafter if desirable or necessary 
5 (i) converting a compound of formula (1) into another compound of formula (D using 
conventional functional group modification; and/or 2345 
(ii) optionally forming a pharmaceutically acceptable salt; and wherein Ar, R .R , R , R , R , 
R®, r'' and R^ have any of the meanings defined in Claim 1. 

10 11. A pharmaceutical composition which comprises a compound of formula (1) or (lA) as 
claimed in any one of claims 1 to 9 or a phannaceutically-acceptable salt thereof, in 
association with a pharmaceutically-acceptable excipient or carrier. 

12. A compound of formula (D or (lA) as claimed in any one of claims 1 to 9 or a 
15 pharmaceutically-acceptable salt tfiereof for use as a medicament. 

13 The use of a compound of formula (1) or (lA) as claimed in any one of claims 1 to 9, 
orapharmaceutically-acceptable salt tiieteof in die manufacture ofamedicament for use in 

the production of an inhibition of DPP-IV activity in a warm-blooded anunal. 
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